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Abstract. Chinese species of Ihc genus Melaneros hairmaitc, 187? arc treated in the paper Nineteen species arc 
recognized, of which 13 arc new to science: Melaneros busmskyi sp. n., M. dubtus sp. n , M Juktenensit sp n., M. 
iniwvussft. n ,M mfuscutux sp. n ,M jaushanensisn.,M kuham sp. n ,M rnouemtssp n ,M ruhenxsp u . 
M sirhuancnsis sp O.M t/yznaifp.n.M. weibaoshancnsiSip.U. and*/. yunnanett&is sp n Platens syrnphanta 
Fainwajm, l WS%,Plotenisjbrmosaniu Pic, 1921 ari;i PuncrosflavomargmatusWevDe, 1936are ritadcjiniKwsynonyms 
of Melaneros chincnsu (Waterhouse, 1879). Plaiew tubenvlatus Pic. 1921. Phnervsjulgens Klcmc. 1 911,Duoneces 
uKisu.otlisViC. 1921 an<JZ> suIcciHhora.x?\c, 1925 arc made junior synonyms oiMilaneios plamnus (Waicrfcousc, 
1R79) Tbc specie AVe/OTiraebrcaiKlcmc, 1950 is transferred to the genus Lihnetis VVaicrhousc, 1878 and species 
PliUena glubvr K leino. 19S0 is uar.sfcn od to the genus ImcuIuu Cascclnau, 1833 of the family LampyiKbc. I.eefcwpe 
of MeluncrrAS w'di/Ins(Paumeirc, 1 889) is designated and species M harmandi (Bourgeois. 1902) is recorded from 
China for the first time 

Taxonomy, new species. Dew synonyms, leefolype designation, key, Coleoplera, Lycidae, LnmpyrJdac, 
Metaru-ros, Palaearctic region 


INTRODUCTION 

The Melaneros of China have not been studied since the time of Kleine {1936, 1950). Melane¬ 
ros species from Sri Lanka have recently been treated by Bocak & Bocakova (1990) and those 
from New Guinea by Bocakova (1997). So this is one of subsequent studies on the fauna of the 
genus from other regions. 

The genus Melaneros is one of the largest genera of the family Lycidae which is widely 
distributed through all tropical regions. Within the Palacarctic region, the northern border of its 
distribution runs across China (from Sachalin, Ussuri region and Korea to southern slopes of the 
Himalayas - SB Tibet, Bhutan, Nepal, Darjeeling). Because of there is no natural interruption 
between the mountainous regions of western Sichuan, northwestern Yunnan and those of the 
Himalayas, their faunas had to be treated as a whole. Therefore, besides papers on Chinese 
Melaneros it was necessary lo take into account also papers of Nakane (1983) and Kasantsev 
(1991, 1992). 

The fauna) study of Chinese Melaneros was quite difficult. There is a high proportion of 
undescribed species which arc mostly indistinguishable externally. The similarity of species in 
external characters makes it necessary to dissect every' male to verify determination. Unfortu¬ 
nately. because of the particular variability of both external characters and female genitalia, the 
identification of females is mostly impossible. 
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MATERIAL AND METHODS 


This study w based on examination rtf large materials which arc deposited in the following museums and collections: 

BMNH Mrs .1 Heard. The Natural History Museum. London: 

MHNP li; I Memc*. Museum d'Histoirc nature!Ic, Pans; 

NHMB !)r M Braueucci.NniurhistonschesMuseum, Basel, Switzerland, 

5MNS Stuathchcs Museum tiir Nalurkuiulc, Stuttgart. Crcrmatiy; 

ZFMK -|>r M Schmiu. Museum Alexander Koenig. Bonn; 

Z-MPa 0> S A Slipmski. Zoological Institute, Warszawa, 

LMBC author'scolleotuui 

As for us mlai.uicmcills are cwicwiWd, the eye diameters were measured in lateral views and represent maximum values. 
DlSUUlCCS between C>'CS were measured from above nod represent minimum values, The width w as measured from above and 
represents maximum value a: humeri 


SYSTEMATIC PART 
Melaneros Fairmairc, 1877 


Mtfuneivs Fainr.acc. 2877' 173 
Meltihms Bocak & Bocakovi, !992 255 

Tvn stte.t-s Melon eras alrovialaceus Fuirmairc. 1877; by subsequent designation (Rlau I *>28. 99) 

Distinguishing characters and redescripiion of the genus has been given in ihe previous revision 
of New Guinean Melaneros (Bocakova 1997). 


Key to Chinese species of Melaneros - males 


1 Hlytraentirely black . . ........ 2 

- Elytra red or yellow, a: most with a black basal longitudinal stnpc on each elytron . 5 

2 Ijteial margins of proiiotum yellow . .... . M c/i waste (Waterhouse) 

WholeprcnoHmiiikrek . . . .. .... . . ... . 3 

3 Phil lob ;iSC as long as liaif ol'phillus, aedcogus provided with a dorsal IImmti dtsiaily (Fig 29) Sf sjcAuanensir sp. n. 

- I'hallobasc much smaller. . ....4 

4 Eyes large {Fig 44), acdcagu.'vcntrolatcrally curved in distal half (Figs 17.18) .... M. mcanu.rsp. n. 

Fye> much Miialler (Fig 43). acdcagus straight (Figs 13,14) . . .... . M futuUie.'iw sp. n. 

5. Primary cosla 4slrongly deviitod (forming a ridge) within humeral fourth of elytra, antennae sertnle. nodongus with a 
stoutvcntrodlsfolprojccti<in(Fms25,27,31,34) . -.6 

- Acdcagus without vcntrodistal projection, pnmary costa 4 only very weakly elevated (if lomung a ndge as in M mbens 

sp n .then antennae shortly flabdlatc-Fig 69).. .9 

6 Pronoluni entirely Hack, veulrodistal projection of acdcagus curved apical ly (Figs 33,34). M buu’ukyrZfi. n. 

Ar Icusn lateral mmgins of pronotum red. vontnxhsliil projection of aedeaguS heading vent rally or curved prrximully 
(Figs 25.27,32). - . .. -... 7 

7 Pronotum nearly rectangular with lateral margins parallel- sided (Fig 45), acdcagus with apex of vcr.trodisiaJ projection 

ciuvod proximallyfFig 32). malctibiacscmicircularlycurvcd(Fig.73). M yunnwzenu* %p.n. 

Pranotnm wnh lateral margins divergent backwards, acdcagus with proximal margin of vcntiudfctal projection not proxi - 
mally curved . . .... ......... 8 

8 Lach elytron usually with a black basal longitudinal stnpc (often reaching apical portion of elytra), acdcagus with dor- 

SOaptcai sutures divergent in apical fourth of phallus (Fig 25) . M xonlidus (Fairmairc) 

- Elyita rod. at most weakly mtuscate, acdcagus with dorsoapical sutures widely divergent after a short parallel section 

(Fjg 28). ....... . ..M miHrenurSp .ju 

9 Whole pro not urn usually black, vc!itroapicaloj>cningofflc<k*agii.swilhastoul "horn arising from tisbas.il margin (Fig. 

35)...... , . M harmtwdt (Bourgeois) 

Usually only disc of pronotum. black, if vcnfroapical opening of uedcugus present, then wnbout any them en basal 
margin.-....... 10 

10. Elytra yellow, at most with black basal longitudinal stripe on each elytron.. II 


176 





Elytra red.or *hole elytra weakly mfu(ic«le..... 12 

II. Whole elytra yellow, ptonomm with twtiblack longitudinal <pots(Fig. 37). ocdcagtis simple, nearly straight in ventral 

view (Fig 1,2) .-.- . M p/a«arwT(Watcrhousc) 

Each elytron with a short black basal longitudinal slnpc, aeduagus strogly laterally curved in median portion (Figs 3,4) 

. ....... M curXehnea!us(?\c) 

Distal quartci ofacdcagus strongly curved laterally. Its apex hi! (bed (Fig 11.12). M. atfwu'.utusxp. n. 

ApcxofecdeagusnotbiMwd.. ...-. ..13 

Acdcugjs strongly ikirsovcntrally curved. wdhsemicircuJji apical potliun mlateral view (Figs 5.20)..... 14 

Aedcagus nearly straight or weakly' curved.. .. 15 

Apical portion of phallus presided with 2 symmetrical spines heading nroxmwlly (Fig. 6) .... Sf wabaasham’ns&sp. n 

AolenguS Without any spines (Fig 20). also strongly curved laterally . . . M Iryznm Ip. n. 

Antennae filiform, aedcagus as tiguraj(Figs2l. 22).... M.jtaahaneiuissp. n. 

Antennae shortly flabcilate ..-.-....-.16 

Eyes small, distance between eyes I 5 limes longer than eye diameter, a cheap js strongly widened laterally in median 

portion (Fig. 7)... _ ._... M. rulirvt.i^p n 

Eyes large. eye diameter longer than distance between oyos..._.. .17 

Widened distal portion of phallus longer than ns simple bas&l part (big 23). proaotara black.. ..Si ktthcnr *p. n. 

Dtsai bat fof phallus laterally widened, lateral margins of widened section nearly parallel-sided (Fig 10} . 

.-....- .... ... -.--.. M. dubtUSip.n. 


12 


13 


14 


15 


16 


17 


Mclancros c hinensJs (Waterhouse, 1879) 

(Figs 15, 16.51,71) 

Plcifrru etttnensis Waterhouse. 1879- 29. 

Pfatera«sycftphantu Fautnairc, IMS: 352 -*v». n. 

Plalens farm <>nruu> Pic, 1921 7 syn. n. 

PtutenuJluvomu'&natu* KJemo, 1936 264 «vn.». 

Tvnf.MATiiiAC. HoliMvpc male,Hong Kong, without other data (BMNH) 

Svkqnvsis I luivecxamincil hrlotypc of Plttiaras aytuphuntu Faumairc. I (male, Hanoi. Tcmquing, MHNP). hololypoof 
Phttervijorn-uiomu Pic. 1921 (female. Formosa. MHNp) and Iwloiypc and p vatypu (belli males incotittadisrhicuonto 
Klcmc, 19361 otFUnerviJlavomargmatus Kleinc. 1936 (China, Canton, 25 V1910. S V. Mcll Igl .ZMPA). All the types 
-now no difference*. (tom the holotypc ot 'Mdanetvr ehuttMsu. Therefore, they are considered in be younger synonyms of the 
loiter 

AmnnoNAi raixi fKAMinn*.China Yunnan, Jinghong. I0.-I4.VI1 1990.1 male, 1 female: SW Hunan, Kuilong, 500 m, 
Id -23 V. 1992. CHS. I male. 3 females. TJwHand. Kanchanahun.SO nt. 28. V( 1993. L. Boe4k Igt. I irwte (ail m LMBC) 

DiACNCsts. 1: (litters from all other Chinese species of the genus in body coloration (largely 
black, only sides of proUitum yellow) and in the shape of aedeagus provided with stout base of 
phallus. 

RlDESCSiPTrON. Male Body dark hrown to black, only sides of pronotum yellow. Head small, 
hidilen by pronotum, eye diameter 1.2 times longer than distance between eyes. Antennae short, 
reaching over anterior third of elytra, segment I stout, l small. 3 triangular, twice longer than 2, 
4 the longest of all and 1 5 times longer than 3, then antennae gradually tapering apex (big. 71). 
Pronotum yellow with a longitudinal black stripe medially, trapezoidal, lateral margins weakly 
cmarginatc, anterior margin produced forwards, semicircular. Posterior angles protruding ob¬ 
liquely backwards. Scutcllum black, nearly square, elytra weakly widened posteriorly. Male 
gentiaha simple, proximally thickened, laterally curved in distal half (big. 15). Ler.gtn: 5.5 mm, 
width: 1.7 mm. Variation. Total length: 5.1-6.3 mm. 

Distribution. S China, Taiwan, Vietnam, Thailand. 
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Melaneros Jukienensis sp. n. 

(Figs 13, 14,43, 72) 

Type material. Hclotvpc: male. China. Kualun (Fukien), 20 \'I.1946(NHMB). Pamtypw Ihc same data, VI., VII.1946.2 
male*. 2 female* (LMBC, NUMB). 

IvrYMnuxiY. Named in reference to the type locality. 

Diagnoses. Related to M. chinensis sp. n.. but differs in entirely black prorotum and in the shape 
ot'acdcagus. 

Description. Male. Body entirely black. Head small, distance between eyes 1.1 times longer than 
eye diameter. Anrennae reaching elytra! mid/ength Segment 3 triangular, twice longer than 2 
(Fig. 72), segment 4 is 1.4 times longer than 3. Pronoluin with anterior margin semicircular, 
lateral margins weakly emarginale, posterior angles produced obliquely backwards. Elytra weakly 
widened posteriorly. Body length: 5.7 mm, width: 1.7 mm. 

Variation. Total length: 5.7-8.0 mm. 

Melaneros incurvus sp. n. 

(Figs 17, 18,44, 70) 

TYreMATifi.vuHoloiypc male.China. Kualur. Fukien. 22.V. 1946. leg Tkhung'ScnTNKMB) Paratypes: China, Kuaiun, 
Fukien. 22.V.-2.VU. 1946. lcg.Tschung-$cn, 3 males, 6 females, (NHMB, L.MBC): Kuatur.27.40N, 1I7.40E, J. Klappcr.ch 
Igi.. V.-VI 193S. I maic, 4 females (ZJ'MK.LMBC); Kwangtsch-Fukien, 27.VU.I937, J Kiappcrich igL I female (ZFMK); 
Viclrum bor.. lam Dau, V. J990J. Picks lgt„ 1 malc(LMBC) 

Etymology, Named according to the shape of phallus. 

Diagnoses. M incurvus sp. n. differs from the other black Melaneros in having simple, in medi¬ 
an portion laterally curved aedeagus. 

Description Male. Whole body dark brown to black. Head with large eyes in males, eye diame¬ 
ter 1.2 times longer than distance between eyes. Antennae reaching olytrul midlenglh, segment 
3 long, segment 4 only J.I5 times longer than 3 (F:g. 70) Pronotum with anterior margin 
strongly produced forwards, lateral margins weakly converging anteriorly. (Fig 44). Elytra 
nearly parallel-sided. Male genitalia with strongly thickened basal portion of phallus which is 
abruptly curved laterally in median portion {Fig. 17). Length: 4.9 nun, width: 1.2 mm. 
Variation. Total length; 4.9-d.6 mm. 

Melanerospianatus (Waterhouse, 1879) 

(Figs 1,2.37,55) 

Phnerotplanalut Walofcousc, 1S79: 27. 

PUilcror fu&mn/afuj fie, 1921: ft tya. n. 

DilOiteces incuU oIUt I’ic, 1921: 5 »>n. n. 

Diinneces sulcatilhorax Pic. 1925 18 - syn. n. 

Platems fulgent Kfcriie, ?933; 20-syn. n. 

Typematbiiai. Holocype: male, N. Qnna(BMNH). 

Synonyms I have examined hoJotypc oiDitanecer sulcettlhoiax P.c (male, China, Kiautschau. MKNPX holclypc of Di¬ 
mmers iniisii JilUt Pic. (female, China. MHNPJ, hololypc of Plateiw tubrjcuhnus Pic (female, Cllin van'Joo. MlfNPf and 
lccto*ypc ofPlalerotfulgent Kkune finale. India. Punjab, Kanfcra Valley. X IS99. Dudgeon igl . IlMNifl Because of all the 
lypes show no differences rroin ihc liololypeol Melanerosplonulus, iheynrc considered lo be younger synonyms ol Iho 
I alter. 

AnftinOKAL material rxayinui. China N Yunnan. Lijfang. 2600 m, jO.VE.-2.VIJ.1990, 2males,! female; Yunnan. Yiping- 
lang. IS00 m, fl.-IO.Vll. 1993, I male; Ji/ushan, 6.-10 VII 1994, 2500-2700 m, 2 females; Sichuan, Guan<.ian, 600 m, 
12 14.V1U990. I female (all inT MBC). 
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Rcdescr trnoN. Male. Body dark brown, pronolum, scute Hum and elytra yellow, discal area of 
pmnotum sometimes infuscate. Eyes large in males, eye diameter as long as distance between 
eyes. Antennae weakly serrate (Fig. 55) in males, segments 3 and 4 triangular, nearly of the 
same length. Pronolum with anterior margin produced forwards, lateral margins emarginate 
(Fjg. 37), posterior angles projected laterally. Scutellum nearly square, elytra weakly widened 
posteriorly Male genitalia simple (Fig. 1), with arr opening in distal third of phallus, apex 
curved ventraily. Length: 5.8 mm. width: 1.5 mm. 

Variation. Total length: 5.6-9.5 mm. 

Distribution. S China, Taiwan, Thailand, Vietnam. 

Meluneros curlelinearns (Pic, 1926) 

(Figs 3, 4, 38. 56) 

Pialtros cvrleltneaJus Pic, 1926: 31. 

Tvn matfuau Tfotetypc: female, Yunnan, Pan Nan Kci (MHNP). 

AnninnNAi mattkiai fxaminfd. China, Yunnan, Wcibaovhan, VII. I993,CHS, I male, 1 female, N Yunnan. 2600 in. 30.VI 

2 VII. 1990. J female: Yunnan, 10 -13 VII 1996.2X.06 N, 98 52 E. 3700 m. Hcngduan inis. purl Mali I male. I female 
(all in LMBC). 

Ksdescription. Male. Body dark brown to black, pronotal margins yellow, elytra yellow with a 
short longitudinal black stripe in basal third of each elytron. Whole suture and margins of elyrra 
yellow. Head with large eyes, distance between eyes 1.2 times longer than eye diameter. Anten¬ 
nae reaching elytra! midlength, weakly serrate (Fig. 56). segment 4 is 1.2 limes longer than 3. 
Pronolum with lateral margins parallel, posterior angles weakly protruding laterally. Pronotum 
black, anterior and lateral margins yellow. Elytra nearly parallel-sided, weakly widened back¬ 
wards in posterior half. Male genitalia resemble those of M. planutus but acdcagus is strongly 
laterally curved and stout proximally (Fig. 3). Body length: 6.U nun, width: 2.0 aim. 

Variation. Total length: S.6-7.9 mm 

Meianeros harmandi (bourgeois, 1902) 

(Figs 35, 36, 39, 60) 

Plaltrru human,h Bourgeois. 1902: 9? 

MAim!Ai.r».MiNFisNF India, Darjeeling, ChiHray, f.alinip. 300 m, A. V. 1987, Oi J Rai, 1 male (do). KojarlSCV.coeip.au 
type, NHMBj; ENopdl. Amu Valicy.Bhrtcb* Sakuralc, 1750 2000 in, 6. VI. 19X8. leg. Lcbi«li& Probst. I male (LMBC): 
China, Yunnan. Yulongshan mis. 3500 m, RaLshui, 7 12 VII. 1990.1 nude (LMBC): Dali. 1600-2000 m. 5.-8.V||.|‘;90, 

1 male. 3 females (LMBC). 

Rsdescripton. Male. Body black, only elytra (except a basal longitudinal stripe on each elytron) 
yellowish red. Sometimes also sides of pronotum rather lighter. Head small, eye diameter 1.3 
times longer than distance between eyes. Antennae short reaching basal third of elytra. Segment 

3 triangular, 1.4 times longer rhac 2, segment 4 also 1.4 times longer than 3. Pronotum trape¬ 
zoidal, anterior margin nearly straight, posterior angles acute (Fig 39) Elytra widened back¬ 
wards, primary costa 4 strongly elevated in humeral portion. Male genitalia hooked distally, 
with a thorn in apical opening, provided with a dorsoapical projection (Figs 35, 36). Length: 
4.9 6.S mm, width: 1.3 1.8 aim. 

Distrihctiov Bhutan, SW China, India: Darjeeling, Nepal, Sikkim. 

Remark. This is the first record of the species from China. 






Mclaneros sichuaiiemis sp. n. 

(Figs 29, 30, 50, 65) 


Tvrt MATtKlM Holotype male, Sichuan. Mom,HofGoogashan, 2700 m, 22 74.VII.I992(LMBC). 

Etymology. Named in reference to the type locality. 

Diagnosis. Jt is rhe only entirely black Mcianeros known from Sichuan. 

Description. Male. Whole body entirely black. Head with medium-sized eyes, eye diameter 1.25 
times longer than distance between them. Antennae nearly filiform (Fig. 65), segment 4 is 1.4 
times longer than 3. Pronotum trapezoidal, lateral margins nearly straight, posterior angles 
acute Elytra widened backwards, reticulate cells well developed. Male genitalia provided w'ith a 
siout dorsal thorn apically (Fig. 29). Body length: 6.2 mm, width: 1.7 mm. 

Mt’luneros sordidus (Fairmairc, 1889) 

(bigs 25, 26, 42, 59) 

Piattna janJldio Fainwairc, !RM; 36. 

TvFt MATiRiAi. Lcciolypc mole (heresy dcsiijna'.c4). Chine, A. Uav.sl Igl. (MHNP); pamlcctocypes: the same data, 2 females 
(MllNP). 

Additional m.mttuai tx «,MrntD. China. Yur.nan.Donachuan, 1500-3200 m, 28.6 -3.7 199-1,1 male, 3 females (LMRO 

RwjESCRtpnoN. Male. Body dark brown to black, only pronoturn and elytra red, sometimes only 
lateral margins of pronotuiu as well as suture and lateraj margins of elytra red. Head small, 
partly hidden by pronorum, eyes small, distance between eyes 1.6 limes longer than eye diame¬ 
ter. Antennae reaching elytra! midlength, segment 1 stout, 2 small, 3 triangular, 1.5 times long¬ 
er than 2, segment 4 is 1.6 times longer than 3. then antennae gradually tapering apex. Elytra 
weakly widened backwards. Male genitalia with phallus strongly widened in distal half provided 
w'ith ventnxhstai projection, dorsoapical sutures diverging in distal fourth of phallus (Fig. 25). 
Length: 5.5 inm. 

Variation. Total length: 5.1 6.3 mm, w'ldth: 1.6-1.8 mm. 

\felan*rns moxiensis sp. n. 

(Figs 27,28, 40, 57) 

T>w matlb:ai- Ttoloiypc: male, China. Sichuan. Moxi. S of GotiRashan. 2?(K) m, 22.—2-1 VII 1992(LMRC) Paralypcs: Ihc 
‘•amo data. 4 males. > female (1-MRC. NHMB. SMNS). Ooogasliun, 2S VI.-2.VII 1994. 1650 m, 2 females; Sictauun, 
Liapir.g.28 VI. 3.VII.199I, I female(1.MBC). 

Etymology. Named in reference to the type locality. 

Diagnosis. Related to M. sordidus but differs in having whole elytra red without black stripes 
{elytra at most info scare) and in broader phallus only weakly emarginate laterally. 

Description. Male. Body dark brown to black, only pronotum and elytra red. Eyes small, dis¬ 
tance between eyes 1.6 times longer than eye diameter. Aniennae slender, segment 3 triangular, 
1.3 times longer than 2, 4 is 1.5 times longer than 3, following segments gradually tapering 
apex. Pronolum transverse (Fig. 40), lateral margins divergent posteriorly, weakly emarginate, 
posterior angles projected obliquely backwards. Scutellum black. Elytra weakly widened back¬ 
wards, primary costa 4 strongly elevated in humeral portion. Male genitalia stout (Fig. 27, 28) 
with an opening vcntrocistally and a ventral projection. Length: 5.8 mm, width: 2.4 mm. 
Variation. Total length: 5.0-7.2 mm. 



27 


28 


29 


30 



i & s 25 y, AothagM :n vcan] anti lateral views 25 26 Metrossordidu, (Fairmairc); 27 28. M moxienslssp . n.; 29- 
3.A/ itehiwnensii sp. 31-32. M n. ; 33 34 : A/, businskyr, 35 1(5: A/. harmomli (Bourgeois). Scale - 

5 mm. Abbreviation#: vdp - vcntrydistal projection; <ks - dorsoapical sutures; vac - ventruupical opening of aedeagus. 
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Meianeros yunnanensis sp. n. 

(Figs 31, 32, 45,62, 73) 

TVPEMmerul Hololvpc: mnlc, China. Yiinron. Dali /lu>u.Huadianba.2SOOfn,i?.VrT 1993(1 .MBC) Paralyses the same 
data, 4 males. 3 females(LMBC. NHMB. SMNS) 

Htymolocy. Named m re ter e nee to the type locality. 

Diagnosis. Related to M. sordidus from which it differs in having whole elytra red, lateral mar¬ 
gins of pronotum nearly parallel-sided and in the shape of aedeagus which is much broader in 
proximal portion. 

Dfsc riptiov. Male. Body dark brown, only pronotum and elytra red, scuteUum black. Head with 
very small eyes, distance between eyes twice longer than eye diameter Antennae with segment 3 
short, only 1.6 times longer than 2, segment 4 stout, l.l times longer than 5 (Fig. 62). Pronotum 
with anterior margin straight, not produced forwards, lateral margins nearly parallel-sided 
(Fig 45), posterior angles acute. Elytra widened backwards, primary costa 4 elevated in basal 
third. Legs with tibiae semicircularly curved (Fig. 73). Phallus strongly thickened proximally, 
provided with venirodrstal opening (Fig. 31). Length: 7.0 mm. width: 1.8 mm. 

Variation. Total length: 7.0-7.6 mm. 

Metaneros businskyi sp. n. 

(Figs 33, 34,41, 6!) 

TV«w«TfiiMi. HoJotypc: male. China. ETtlwi. valley SWofTangmai* cnv.. 30 o 02 -07 , N95 , 0i , -07’P, 2100-2300m. 
4.-5. VII. 1996(LMBC). Paratypc: fcmalc.lhc same dala (LMBC j 

Etymology. Named in honour of Roman Businsky (Praha, Czech Republic). 

Diagnosis. Related lo M sordidus from which it differs in having whole pronotum black and in 
the shape of aedeagus with a long venrroapical projection. 

Description. Male. Body black, only elytra yellow (except basal longitudinal stripe on each 
elytron), whole suture yellow. Head with small eyes, distance between eyes 1.4 times longer than 
eye diameter. Antennae with segment 3 short, only 1.3 times longer than 2, segment 4 stout, 
wider than 3 and 1.8 times longer than 3 (Fig. 61). Segment 4 as long as 5. Pronotum with 
anterior margin nearly straight, posterior angles protruding obliquely backwards (Fig. 41). Elytra 
slightly widened posteriorly, primary costa 4 strongly elevated in basal portion. Aedeagus with 
a ventrolateral opening and strong apical projection heading ventrally (Figs 33, 34). Length: 6.9 
mm. width: £.9 mm. 


Meianeros /sinensis (Fie, 1926) 

PSaCents tsinaisif Pie, 1926: 23. 

Type MXiiiiAL. Holoiypc: female, Yunnan. Pc Yen Hiin.coLl. dcTouzalin(MHNP). 

Redescription. Female. Body black, only elytra and margins of pronotum red, scutellum of the 
same colour as pronotal disc. Head hidden beneath pronotum, eves small. Antennae reaching 
elytra! midtegth, segment 1 stout, 2 small, 3 triangular, 4 is 1.3 times longer than 3, antennae 
from segment 4 serrate. Pronotum transverse, lateral margins nearly parallel in anterior half, 
posterior angles protruding obliquely backwards. Elytra weakly widened backwards. Female 
genitalia with short gorosubcoxires (valvifers), gonosiyli of holofype missing. Body length: 8.6 
mm, width: 2.4 min. 



Me/aneros infuscatus sp. n. 

(Figs 11, 12,52, 66) 

Tytf.xatkbiaI- Holotvpc* male, China, Yunnan, Wcibaoshan, VII. 1993, ChS (LMBC) Psratypes: *e same data, 2 female 
(LMBC1. 

Etymoi.oc.y. Named according lo the body coloration. 

Diagnosis. It resembles M. isinensis but differs in elytra infucate in anterior portion. 
Dhsc-ription. Male. Body black, only elytra reddish brown and basally infuscate, covered with 
red pubescence. Anterior margin of prunutum rather lighter. Head only partly hidden by prono 
turn, distance between eyes as long as eye diameter. Antennal segment 3 triangular, segments 4 
- 9 strongly serrate (Fig. 66), 4 is 1.2 times longer than 3. Pronotum black, transverse, anterior 
margin semicircular, lateral margins divergent backwards, posterior angles acute (F:g. 52). Elytra 
weakly widened backwards. Male genitalia laterally curved at apex, distal portion widened, 
heading ventrally (Fig. II). Body length: 5.8 mm, width: 1.5 mm. 

Variation. Total length: 5.0-5.8 mm. 



Figs 37 45 Head and pror.cli.in 37. Melaneros plunatm (W<i(erhc>ii<u*), 38: M. curtehneutm (Pic J, 39 M harmuruh 
(Bourgeois); 4C M ntoxitnsiysp n; 41 M bunnsAyi n.; 42: M wW/i/nilrmnrunrc), A3’ M /uh'atersiTsp. n..-14; M 
mciijvui ip. n.; 45: M. yujwanensu sp. n. Scale * 0.5 mm. 
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\1 elan eras weibaoshanensis sp. n. 

{Figs 5. 6, 53, 58) 

Tr pt material. HololypC' male, China, Yunnan, Wcibaoshan Mis., 1800-2500111, E slope. I.Vll 1992 (LMBC). Paratype 
nwlc. YuniMiD. Lugo lake LuoShw.F. 9 VII. 1992 (I MBO) 

Etymology. Named in reference to the type locality. 

Diagnosis. It see ins to be related to M. in/uscatus sp. n. but differs in having weakly serrate 
antennae, red pronotum and in the shape of phallus provided with an apical opening. 
Description. Male. Body dark brown lo black, only pionotuin and elytra red, scutellum and 
discal area of pronotum reddish brown. Eyes small, distance between eyes 1.5 times longer than 
eye diameter (Fig. 53). Antennae weakly serrate (Fig. 58), segment 3 is 2.4 times longer than 2, 
segment 4 is 1.5 times longer titan 3. Pronotum trapezoidal (Fig. 53), posterior angles acute, 
divergent obliquely backwards. Elytra nearly parallel-sided. Male genitalia with an opening 
distally and 2 teeth on dorsal margin of the opening and another two hooked thorns at apex (Fig. 
5, 6). Body length: 6.4 m:n, width: 1.6 mm. 

Melaneros tryznai sp. n. 

(Figs 19, 20, 54) 

T^rt.MATtniAL Iloioiype m*ic. china, Sichuan. Dayil>«fci»huiForcsi.cca 110 km Wot Chengdu. 22 VI1993 (LMBC) 

Etymology. Named in honour of MiloS Tryzna (Usti nad I.abem, Czech Republic). 

Diagnosis. Species distinguished from all other known,V/e/a/jeroi by having the acdcagus strongly 
dcrsovcmrally and also laterally curved in median portion, provided with a ventroapical open¬ 
ing (Fig. 19). 

Di-scRimoN. Male. Body dark brown, only elytra red brown with red pubescence. Head small, 
distance between eyes I I times longer than eye diameter. Pronotum trapezoidal, anterior mar¬ 
gin produced forwards (Fig. 54), posterior angles obliquely prominent. Scutellum black, weakly 
emarginate apically. Elytra slightly widened posteriorly. Acdcagus as long as half of elytra, 
strongly curved laterally in median portion, with ventroapical opening (Figs 19, 20). Length: 
5.6 mm; width 1.5 nun. 

Remark. Antennae of the holotype missing. 

Melaneros rubens sp. n. 

(Figs 7. 8, 46, 69) 

TYFt matfjuai. Holotypc; male, China.Ylrnnan. 27°08N. ItKPME, Yulongshan mis . 2900-3500m. Baishui,7,-12.VII 1990 
(LMBC). Psratypcs the same data. 2 malas (NHMB. LMBC): Habashan mis., 3000-3800 m. 27.20N, 100 09E. E slope. 
13 -27 VII 1992.1 male [LMBC) 

Etymology. Named in reference to the body coloration. 

Diagnosis. It seems to be related to M. mbnpennis from which it differs in having much smaller 
eyes, flabellatc antennae and in laterally curved aedeagus. 

Description. Male. Body dark brown, only pronotal margin and elytra red. Head small, distance 
between eyes 1.5 times longer than eye diameter. Antennae shortly flabcllate (Fig. 69). Prono- 
tum transverse, anterior margin semicircular, lateral margins emarginate (Fig. 46), posterior 
angles projected obliquely backwards. Elytra widened backwards, often infuscate basally. hu¬ 
meral portion of primary costa 4 weakly elevated. Male genitalia strongly laterally curved in 
median portion (Fig. 7). Body length: 8.2 mm, width: 2.2 mm. 

Variation. Total length: 7.4—8.8 mm. 
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Melon eras dubius sp. n. 

(Figs 9, 10, 47, 68) 

Tm mattwmi llotofypc maJc. China Yunnan, Wcihaoslian me , W slope, 2000-2R00 rr„ 25. UK. 100 24b. 25-28 Vf l<m 
(LMBC) ParaTypcs llio samedata. I male (T.MRQ;K Yunnan. 30km NofLljiang, 3000 m. 3 .VII 1990. Jizu mb . IS 
20 VH 1995,2 males (LNfRC, NHMB) 

Etymology. l>ubius (Fat.) - doubtful, refers to its close relationship to M. rubens sp. d. 
Diagnosis. It differs from related M. rubens sp. n. in having much larger eyes, longer branches 
of antennae and in slender, less curved aedeagus. 

Description. Male. Roily dark brown to black, only pronotum and elytra red. Eyes large, eye 
diameter 1.1 times longer than distance between eyes. Antennae (labellate (Fig. 68). Pronotum 
transverse, lateral margins strongly emarginatc, anterior margin produced forwards, posterior 
angles acuie (Fig. 47). Scutellum weakly emarginate apieally. Elytra slightly widened posleror- 
ly. Male genitalia slender, laterally widened in distal half (Fig. 10). Body length: 8.5 mm. width: 
2.2 mm. 

Variation. Total length: 7.5 8.5 mm. 





Figs 46- 54 Head and pronotum. 46: Melanervs rubens sp. n.. 47 :M dubius sp n ; 48 M. kubam sp. r,: 49 M jizushun- 
msiy sp r„, 50. M sicftuanensissp n : 51 ,M. cAininm (Waterhouse); 52: M. infuscalus sp. n.; 53:.W. weibaoshenntsis sp. 
a, 54: if u^znai sp n. Scale « 0.5 mm. 
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Melaneros kubani sp. n. 

(Figs 23. 24,48, 67) 

Tm MAn-xML. HoloJypf mek.China. Yunnsm. 2300 m. Jnu mis., 18 -20 III I9»>5.Holm l s i. fLMBC). Pamtvpc: female. 
Yunnan, 27°WTN. 100* 14*f. YUoopiuo mb., Baishw. 2900 3500m, 7. J2.VII.JW (LMBC). 

Etymology. Named in honour of Vit Kuban (Brno, Czech Republic). 

Diagnosis. Related to ,Vf rubens sp. n. from which i: differs in having much larger eyes in males 
and in the shape of aedeagus. 

Description. Male. Body black, only elytra and margins of pronotum red. Head with large eyes, 
eye diameter 1.3 times longer than distance between eyes. Antennae shortly flabellatc (Fig. 67). 
Pronotum trapezoidal, lateral margins weakly emarginate (Fig. 48). Elytra slightly widened 
backwards, covered with red pubescence. Male genitalia resemble those of A#, ruhens sp. n., but 
lateral margins of distal half of phallus only weakly divergent proximally (Fig. 23). Length: 6.4 
mm; width: 1.7 mm. 

Female differs from the male in having much smaller eyes, filiform antennae and in redan- 
guJar shape of pronotum. Variation Total length: 6 2-6 4 mm. 

Remark. An aedeagus of a male was inserted in the female genitalia of die paralype. 

Melaneros jizushanensu sp. n. 

(Figs 21, 22, 49, 64) 

Tm mail* i*i. Holoiypc; mak, Yumum, Jim mis .2300 m. IS. 20.V|I,199$(LMBC). Parntype: male, the svnc data (LMBC). 
Etymology. named :n reference to the type locality. 

Diagnosis, ft seems to be related to M. rubens sp. n. from which it differs in having filiform 
antennae and in the shape of aedeagus. 

Description. Male. Body black, only margins of pronotum and elytra red. Head small, distance 
between eyes 1.25 times longer than eye diameter. Antennae filiform (Fig. 64), reaching elytra! 
midlength, segment 3 much shorter than 4. Pronotum transverse (Fig. 49), lateral margins 
nearly parallel in anterior portion, posterior angles projected obliquely backwards. Elytra weak¬ 
ly widened posteriorly. Male genitalia stout (Fig. 21) widened in distal half, provided with a 
mediolateral dent. Body length: 5.8 mm. width: 1.4 mm. 

Variation. Total length: 5.8-7.0 mm. 

Diumeces propinquus Waterhouse, 1879 

(Figs 63, 74, 75) 

Diioncces pritptnqiuis Waterhouse, 1879: 32. 

Tyre mate rial Holotypc: male. China (BMNH). 

Redrscriphon. Body dark brown to black, pronotum (except discal area), scutellum and elytra 
yellow', trochanters and bases of femora yellowish brown. Head with large eyes, eye diameter as 
long as distance between eyes. Antennae serrate (Fig. 63). Segment 4 is 1.5 times longer than 3 
Pronotum with anterior margin semicircular, lateral margins nearly straight, divergent back¬ 
wards, posterior angles acute (Fig. 74). Elytra slightly widened backwards. Body length: 5.8 
mm, width: 1.8 mm. 
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Tips 55-75 . 55-72: Basal antennal segments. 55: Melanervs pianatus (Waterhouse); 56: M. cioiclinealus (Pic); 57: M 
Moamausp. n..58:M. weihaashunenris sp. n., 59: W sonhdis (Fairmairc); 60: M kamandt (Bourgeois); 6 l:M. burin- 
skyi sp n67. M. yunnanauis sp. n.; 6 J: Dttonecc* propuiquus Waterhouse; 64; Mrianeros /Uushawntii sp. n.; 65: M. 
sichuanvrisusp. 11..66 M infincalw .sp n ,6l:M knhant&p.n.;f$‘.M duhiusSf, rubenssp. n.; 7(1: M jnru>rur 

sp. n.; 7f: M chtntnns (Waterhouse); ?2. \f Jukitwnxi* sp n . 73: Hind leg of M. yirtn/inmtit sp n ; 74 Pmnotuni of 
Dliomctpropinauus Waih ; 75: Acslcagus ell) prvpinquvs Waterhouse Scale - 0.5 iron 
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Ubnetis tenebrans (Kleine, 1950) comb. n. 

Plateros Senebratu Kleine, 1950 22 

TncMOBUi Hobiypc female .Kudtun (Fukien),?300m,27 40 n Hr. JJ740o J..? VI 1938. leg J KJappwwhfZFMK) 

Remark On (he basis of the examination of holotypc, the species is transferred to the genus 
Libnetis Waterhouse, 1878 


Lucidina glaher (Kleine, 1950) comb. n. 

Platercs giaber Kleine, 1950 22 

TyPEMAiwiAL Holotypc female. Kualun, 20 VI938 (ZFMK) 

Remark On the basis of the study of holotypc, the species Plateros glabe.r is transferred to the 
genus Lucidina l.aportc dc Castelnau, 1833 (Lurnpyndae) 
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Abstract Thicc larval iiuiars of Qradytxllu* ( Bradyccllus ) verhasci (Ihiflsthmidt, 1812) and Bradycellus 
(Tetraplaiypuj) ru/fcuMiY (Stephens, 1828) arc described und illustrated. Dal# on larval development and the breeding 
sypcofboih species me mentioned Oill'crcniiuldiagnosisolihc subgenus Tetraplatypus ftcluischtanc, 1897.based 
on ihc larval characters, including several auiapomorphics, is given Differential diagnoses of Ihc genus and subgcous 
Brodyceifus Enchson. 1837 arc also presented. A key to the subgcncra and species of Bradycellus known in the larval 
stage is added 

Taxonomy, larval taxonomy, key, breeding type, Colcoptera, Carabidae, Bradycellus, Palaearclic region 

INTRODUCTION 

Tetraplatypus (type species: Acupalpus similis Dejean, 1829) differs from Bradycellus s. sir. in 
the adult stage mainly by the slightly dilated middle tarsi of male, bearing adhesive setae ven- 
trally: dorsal surface of all tarsi is glabrous in both taxa. Most of the recent authors consider 
these differences as insufficient for a subgeneric separation and they synonymized Tetraplaty¬ 
pus with Bradycellus s. str. (e. g. Lindroth 1968, 1986; Kryzhanovskij et al. 1995). Neverthe¬ 
less, the found larval autapomorphies suggest for the subgenenc validity of Tetraplatypus. Ac¬ 
cording to Lindroth (1968: 884), males of the Nearctic Bradycellus fenderi Hatch, 1951 also 
have the dilated meso-tarsi and would belong to Tetraplatypus. 

Out of more than one hundred species of the genus Bradycellus, only four species are known 
in larval stage: B ( Stenocellus ) rupestris (Say, 1823) (van Hmden 1942, Chu 1945), B. ( Brady- 
cellus ) caucastcus (Chaudoir, 1846). B (B ) csikii Laczo. 1912 (Arndt 1991) and B. (Tachycel- 
ius) glabratus Reitter, 1894 (Matalin 1996). The larval descriptions of further two species, B. 
| Bradycellus ) verhasci and B. ( Tetraplatypus) ruficollis. are given below, together with the 
larval differential diagnoses of the genus Bradycellus and the subgcncra Bradycellus and Tatra 
platypus. 


MATERIAL AND METHODS 

Throe larval instars (> f.,. 3 L-. 1 L.) of Bradycellus (#.) verhasci arc reared CXovo, according to Ihc technique described by 
HOika 11972) T ho adults arc found in Piaha-Ky|c(5953, TO.vii. 1992), in flight to light, leg. P Vcsoly 

Three IjrvJ insure {15 L M L*. b Li) of Bradycellus ( Tirupluty/ius) rufkolhs me collected m Sold by filing ol 
Callunu vulgaris Inter in Nchvizdy (5854, central Bohemia, 14. vn. 1969) and m Preha-Troji (5852,29.iv, 5.v„ 2 vi 1993). 
leg. K llurka 

For comparative purpose larvae of fallowing taxa have been studied Acupalpus (Acupalpus)parvi/!us (Sturm, 1825K.4 
{A ) stf/i/ruhs fto/uan, 1829, RrudyeeHus (Bradycellus) taucastius (Chaudoir, 1846), ft (ft ) rah’ Laczo, 1912. Dicker 
minihusgu‘/<tvi Crotch. 1870./) rvfUhonix (C R Sahlbcrg. 1827), Trichocellusplucuhis (fryII cnhal. ] 827). SlenulripL iu 
dtscophonu hischer v Waldheim, 1824.5. mixtus (Hcrbsl. 1784). 
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All larvae arc tieposisedin lhcColIcctio Hirkaol the Charles University Praha, Department of/oology The notation ot 
setae and pores follow's that ot’Uou&quc: & Goulet (1984) and i3ousquci(iy85). 

DESCRIPTION 

Hradycellus ( Rradycellus ) verbasci (Duftschmid, 1812) 

Coi.ui.k. Head chocolate-brown, thoracic and abdominal terga brown to yellow-brown. 

First instar. Head: cephalic capsule transverse, width/length ratio 1.17 (n=2); nasale slightly 
projecting. with two rows of teeth (Fig. 3); egg-bursters with 7 8 spinules on each side along 
frontal suture, reaching the level of PA,; cervical groove short, extending dorsally the space 
between setae PA> and PA< (Fig. I); coronal suture about half as long as antennomere IV; reti¬ 
naculum located below' middle of mandible (Fig. 5); group gMX with 18-23 setae (Fig. 6); 
lacima broad, with moderately prolonged apex, seta MX* as long as MX. (Fig. 7); width of 
cephalic capsule 0.50 0.52 (x-0.51, n=3). Abdomen: urogomphi rather long, 1.6-2.0 times as 
long as width of tergum IX (l ig. 9). 

Shond instar. Head; cervical groove reaching dorsally PA 3 ; coronal suture of about 0.67 length 
of antennotnere IV; group gMX w-ith 20 22 setae; MX 6 longer than MX.; width of cephalic 
capsule 0.56-0.59 (5=0.56, n-3). Thorax: femora with 4 spiniform secondary setae. Abdomen: 
all tergites with distinct keel separating praetergum from tergum; IJR* short. 

Third instar. Head: coronal suture of about 0.80 length of antennomere IV; group gMX with 
21-26 setae, MX., distinctly longer than MX } (Fig. 12); width of cephalic capsule 0.67-0.81 
{5 TS 0.76. n=4). Abdomen: urogomphi 1.55-1.60 times as long as width of iergum IX, UR<, 
distinct about twice as long as in L : (Fig. 13). 

Bionomic notes. Rearing. T hree males and seven females were kept from August 20, 1992 in the 
laboratory at m. t. 21 °C (min. 14 °C, max. 26 °C) and under natural light conditions. Mating of 
two paires was observed on September 14. Twelve L, were found from October 3 0 to November 
23. The development of 7 L, lasted atm. t. 16.5 °C (min.9 C C, max.21 °C) in average 8.8 (7 10) 
days. Four L> developed at the same m. t. II, II, 12 and 18 days. All L« were fixed, one 



Pigs 1-2 Cephalic capsulcof 1:5 (Bradyceltus) w/-6asc/(Dufl»chmid).2:S.)7cr/ , apfaJ>'^u.T>n.//ca//j>(Slcp:Kns) 
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Figs 3-13. B. (Bratfycelius) vetfasci (DuRschraid). 3: nesaJc ofL,. 4: anfcnna of l- 1 .5. mandible of L t , 6. maxilla of L.. 7: 
facinianfl.,.8: labium of I.., 9: fcrgum fXanduroqomjihusofL,, 10, ll:na«alcofLi, 12: lacima of Lj, I3:icrgumIX and 
urogomphus ofL, 
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specimen after 3 month keeping in laboratory conditions given. The parental adults were kep: 
also farther three months under Ml h L/14 h I) and at m. t. 15 C C (min. 4 e C. max. 20 { 'C ), no 
eggs or larvae were found. 

Bradyceiius verbasci belongs to the species with larval and probably also with iraaginal 
dormancy and the autumnal propagation in its annual cycle. 

Bradyceiius (Tetraplarypus) ruficoilis (Stephens, 1828) 

Colour. Head brown-yellow, mandibles and teeth of atisale darker, thoracic terga and abdomi¬ 
nal sclentes light brown-yellow 

First instar. Head: cephalic capsule transversal, quadrangular, sides almost parallel, width/ 
length ratio 1.13 1.15 (X=!.!4, n=7) (Fig. 2); nasale with a single row of 11 14 teeth, inter¬ 
rupted in middle by a large gap, size of teeth increasing toward middle (Fig. 14); egg-bursters 
consist of 5 7 strong spines on each side along frontal suture, reaching over die level of PA,, 
regularly different number on each side; cervical groove absent; coronal suture very short, near¬ 
ly point-like (Fig. 2), retinaculum located near middle of mandible (Fig. 16); group gMX with 
7 10 setae (Fig. 17); lacinia short, with pointed apex (Fig. 18), MX* nearly as long as MX*; 
maxillary palpomere H markedly longer than palpomere III; both galcomeres of about equal 
length (Fig. 17); width of cephalic capsule 0.41 -0.44 (x~0.42, n—15) mm. Thorax: femur .short¬ 
er than tibia and tarsus combined. Abdomen: urogomphi short, 1.05-1.17 (3c=1.12, n*7) times 
as long as width of tergum IX (Fig. 20). 

Second ikstaR. Head: width-length ratio 1.14- 1.20 01=1.17, r=8); coronal suture a little more 
than one third of antennomcre IV length; MN„ present; group gMX with 8-10 setae; width of 
cephalic capsule 0.44-0.49 (x=0.47, n=14) mm. lhorax: femora with 2 spiniform secondary 
setae. Abdomen: all tergites without distinct keel separating praelergum from tergum; urogoto¬ 
phi 1.05-1.30 (x=l .22, 0 =*)} times as long as width of tergum IX. UR, very short or absent 
unilaterally. 

Third instar. Head: coronal suture of one half to two thirds of antennomcre IV length; group 
gMX with 8-11 setae; MX* distinctly longer than MX, (Fig. 23); width of cephalic capsule 
0.52-0.57 (51=0.54. n=6) mm; urogomphi 1.02-1.14 (x=1.10. n=5) times as long as width of 
tergum IX; UR „ short or absent unilaterally (Fig. 24). 

Bionomic notes. All three larval instars were found in Praha-Troja in 1993 by sifting of Calluna 
leaf litter 20 L ( on April 29, 58 L,, 4 L, on May 5.3L, 10 L, t 5 L, on June 2; on August 11 no 
larvae were found; two teneral adults (male and female) were collected on September 22. One 
second instar larva and one third instar larva were found in sifted Calluna litter in Nebvizdy 
(central Bohemia) on July 14, 1969. According to Schjotz-Christensen (1966) B. ruficoilis re¬ 
produces in Denmark in very late autumne and early spring. Our data confirm the early spring 
propagation also for the central Europe. There is a trophic relationship between the Calluna 
stands and this ground beetle species. The analysis of guts of B. ruficoilis adults from a north¬ 
west German sandy heathland revealed a predominance of Calluna seeds (67.2%) in the ingest¬ 
ed food (Mclber 1983). 

Differential diagnosis of Tetraplarypus Tschitscherine, 1897 

Head quadrangular, brown-yellow; dorsal sclerites light brown-yellow. Nasale with only dorsal 
row of teeth, interrupted in middle by a large gap, size of teeth increasing toward middle. In L, 
egg-bursters consist of 5-7 strong .spines on each side along sinuses of frontal suture. Cervical 




Figs 14 24. a (Tclraplatypus)ryficollLi (Slcphonsl 14: nasal oof I.-. 15: antenna of L,. 16:mdniilbloc( L,. 17; maxillliof 
L|, IS: laciuiaofL,. 19: labiumofL,.20: tcrgumlXnncurogompht*c>fL,,2l.22:na!H*lcul Li.23: lac;niaofLi,24:tcrgira 
IXar.d uwjjcmpb’js of Lj. 
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groove absent Group gMX with 7-11 setae; lacinia small, short, with pointed apex; maxillary 
palpomere 11 markedly longer than palpomere III; galcomere II as long as galeomere 1. Antcn- 
nomerc IV distinctly longer than sclcroiized part of antennomere II. M.\ 0 in Lj-L, single, l e- 
mur shorter than tibia and tarsus combined, in L^L, with 2 spmiform secondary seiae Ahdomi- 
nal tergites in without keel separating praeterguin from tergum. Urogoinphi short. 1.02- 
1.30 times as long as width of tergum IX; UR,, in L> L-, small or absent unilaterally. 

Autapomorph'es of Teiraplatypus : nasale with a single row of teeth, interrupted by a large 
gap in middle, cervical groove absent; group gMX with only 7 11 setae; femora in Lj L, with 
only 2 spimlbrm secondary setae; all abdominal tergites in Lj-L, without keel separating prae- 
Icrgum and rergum. 


Differential diagnosis of Brudycellus Erichson. 1837 

Arndt (1991) presented the differential diagnosis of the genus Hradyce.flus in the larval stage. 
Matalin (199ft) gave differential diagnoses of the genus Brudycellus and the subgenera Brudyc- 
elius s. six., Stenvccllus Casey, 2914 and Tachycellus Morawifz. 1862. Our new' data enable to 
precise the differential diagnoses of both the genus and the subgenus Brudycdh/s as follows. 

Genus Brudycellus. Cephalic capsule transversal, width/length ratio 1.13-1.28, sides slight¬ 
ly rounded. Nasale slightly protruding, with one (upper) or too (upper and lower) rows of teeth; 
teeth of the upper row larger. 8-14. teeth of the lower row smaller, more nutnerouse. F.gg- 
bursters in L t with 5 9 spinules or spines along the frontal sutures which are more smuated than 
in insiars L>, L>. Cervical groove present or absent. Group gMX with 7-26 setae. MN„ in l.»-L, 
present or absent Femur in L ? -L, with 2-5 spiniform secondary setae. Abdominal tergites in 
L^-Lj with or without keel separating pracrerga and rerga; sera TE„ and secondary setae on 
abdominal tergites very small. Urogomphi from nearly as long as, to 2.5 times longer than, 
width of tergum IX; UR* in L 2 -L, small and indistinct to large and distinct. 

Submenus Brudycellus. Head transversal, narrowed toward base, chocolate-brown; dorsal scle- 
rites brown to brow n-yellow. Nasale with 8-12 large teeth in upper row and with smaller teeth of 
same length in lower row. In L, egg-bursters consist of 6-9 spinules on each side along sinuses 
of frontale suture. Cervical groove indistinct, short, reaching dorsally seta PAjor space between 
setae PA, and PA*. Group gMX with 16-26 setae; lacinia large, with blunt apex; maxillary 
palpomere II markedly longer than palpomere III; galeomere II as long as galeomere I. Anten- 
nomerc IV distinctly lunger than scleroti/.cd part of antennomere II. MN tt in L 2 -L> single. Fe¬ 
mur shorter than tibia and tarsus combined, in L 2 -L, with 4-5 spmiforrne secondary setae. 
Abdominal tergites in L>-L, with transversal keel separating praeterguin and tergum. Urogom¬ 
phi 1.1-2.0 times as long as width of tergum IX; UR„ in L 2 -L, from small and indistinct to 
large, distinct. 

Key to the subgenera and species of Bradycellus in the larval stage 

1 (4) Head brown-ycifow or light brown; nasale with only one (upper) row of tccih, if nasale with iwo (upper and tower) 

rows of teeth, then teeth of lower row markedly smaller 

2 (3) Head light brown, nasale with two rows ot teeth, retinaculum directed forwards. MN* ;n L;-L. wtlh 3 setae; cervical 

grooves long; abdominal lergilcs in L.-L, with keel separating practcrgum and tergum Width ot cephalic capsule ir. 
L. 0 63-0 66mm. inL»068-0 72 mm. in L ( 0 78-0 87 mm. B (TactiyceUus)gU>bratUi Renter 

3 (2) Head brown-yellow; nasale wdh one row of teeth, retinaculum directed innwards. MN„ in Ly-L, with I seta, cervical 

grooves absent, abdominal tergites in L : Li without kcc! separating practcrgum and tcreum Widlh of cephalic capsule 
in L, D 41 -0 44 mm. in L- 0 44-0 49 mm. in L, 0 52-0 57 mm B {Telraplaiypus) rvficollis (Sicphersl 

4 (l) Head dark brown, nasale with two rows oftccth of similar length 
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5 (6) Cervical groove disancr. long, reaching almost PA S dorsally; maxillary- palpomcre 15 as longas palpomcre IK, MN„ in 

L,-!., absent, femur diMinctly -anger than abia and tarsus combined; abdominal lergites in Lj L 5 without kuel separat¬ 
ing pracltrgum from tergum Width of cephalic capsule in L, 0.60 mm . B (Steno-'eHus) nipt sins Say 

6 (5) Cervical groove indistinct, short, reaching PA. dorsally or space between PA, and PA,. mo Biliary palpomcre II mark¬ 

edly longer Hum polponicrc III; MN„ in L, L> present; femur distinctly shorter than tibia ar.d tarsus combined; ab¬ 
dominal tergstes in L,-L } with keel separating practcrgum from tergum . B. (Bmdi-cellus ) s. str 

7 (I!) Utogomphi longer, at leas'. 1.6 times as long as width of tergum IX. Width of cephalic capsule in T0 5ft 0.52 mm, m 

L| 0 56-0 59 mm, in L-, 0.67-0 fij mm.. . R (B.) verhtua (Duftschmid] 

S (7) Urugompbi shorter. ul most I 3 times us long as width of tergum IX. 

9 (10) Ull^ m Lj-L;dtsl!uet. longer W.dth of cephalic capsule m Li 0.47 mm, in L,0 53-0 56 mm, m L. 0 62-0.69 mm 

... .. ......- .—. 3 (B.)cstktiL»CZD 

10 ft) L'R 0 «ti Lv-L, indistinct, short, Width ofeephahe capsule in L, 0.43-0.50 mm, in L, 0.48-0 57 mm, inL|0 59 0 67 

mm .- .. B (Cliaudoir) 
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RIPERT C fcoordomittlturl EpIdimMogk die maladies parasitairc*. Tome I Prolozooscs. Cachan Hdifioos M6di- 
calc* Internationales, 1996 393 pp Formal 7 55^24J mm Sollcovcr. pnee 560 -FF ISBN 2-7430 0076-7 

The editor is prolessor of medical (wusii ology nttiliaec wjih the University and chnuman of tlie 1 -aboiutoiy of Biology at the Sami 
Andrew's Hospital tn Kordcau His eeaulhors are h -X PajoL research director at ORSTOM (French Institute for Scientific Ke 
snatch. Development ardCooperation), Piofcssnr P Vmcendwu and Dr F Equerdo-Cromcz, cx collaborator of the World Health 
Oig&vnitian The preface has been compiled by P <Jc Raadr, honorary- director of the parasitic diseases program at WHO 1 be 
Introdn coon provides nights into general terms elucidating epidemiological aspects of pretozooscs in humans taxonomical termi¬ 
nology, tropical climates, fom&tionaof tropics' plants as arc forests, savanna, jungle and mangrove*. further epidemiological terms, 
demography undgeographical distribution. moeesef transmission. morbidity and mortality, vectors, hosts and reservoirs, epidemi¬ 
ology and pjhlic health Five chapters, subdivided iiiloscuuins(subclmpters) follow by considering major prolo/noses of medical 
importance. particulnily in regard to die international el assific at ion of diseases hath chapter is constructed by a general frame, yet 
it is tlwraeteured by biological peculiar ily and diversity of pinto/oan parasites and their arthropod vectors, and by wide range of 
disease process*' Included ts detailed coverage o/’particular parasitic diseases, namely Inc history, morphology and parasite life 
cycles, cultivation media, immune responses, pathogenesis. pathological anatomy and (ysiology. cluneal manifestation!, laboratory 
procedures, therapy suggesting esscmal drug regmuns. ways of spreading, the methodology of prevalence surveys, principles of 
prevention and control Significant attention m paid :o Ihe arthropod vectors of importance m transmission of disease-producing 
pro 10 ZOIC .igenis Chapter t is toneanted with intestinal proiozooses eniomocbiasis caused by Entamoeba histolytica and Other 
emeropathogeme or commensal amoebae of the family HrUnnoebidne k dispar E harimamu kpolecki, Ecolt Erdohmat 
ntino lodamwbaiiue/tcMti i\ndf)wntamneba fragilcx lr following Section discussed ,ue the Gturditi lamhha arid giardiasis, nod 
intesrtnaJ flagellate protor/Mrut including ChdwwSUx Mesmh Trichomona* hvmuus Fnteromoaas hamums and Rnlorlamonas 
mlesluiahs Concluding .'cction covers tl«e bal3.it idiasis •• a prntozoonosis caused by the tnchostomaiid ciliatc Balantidium roll 
Chapter 2 deals with malaria by considering ihe complex biological cycle of malarial plasmodia. the knowledge of which is 
indispensable for effective control strategics and tor the evaluation and management of the illness Looked at are epidemiological 
surveys, diverse biological properties of particular pfasmodiol species and strains, natural and acquired resistance, ntalanomemc 
indices, c lassification it cmkinicity, urban ami mini nulaim, and more A detailed section features uitophcline mosquitoes, namely 
ibeir cta-ssificalioji, murplMilogy, anatomy ;uid biology of pa-ticulat life stages H has been estimated tba) about 400 anopheline 
\kcics occur thnmgliotit the world Following section fecuses on principles of malaria control There is a list of antimahuul drugs 
enclosing the newer ones as anemismmc demotes ar.Javcoqucnc Chcmorcststance tests and lhc control of vectors, including the 
ni5c:tic:iks - arc also looked a: Chapter 3 otTcrs insights into the African sleeping sickness when discussing lhc Gambian an 
Rhodesian trypanosomes PurUeulur sections of this chapter are devoted to taxonomic classification and biology of trypanosomes 
belonging into lhc groups Slcrcorarui ami Salivana Reviewed arc antigenic variants of trypanosome surface glycoproteins A 
detailed section lectures biology, morphology, pathogenic and epidemiologic role of tsetse flies as disease vectors lielongmg to 
three suhgenero laden ina Glosnnaant[h/&norh:nit there o. a list of about 30 species Additionally, lists of reservoir animals, 
afflicted African countries, principal control me,mites and oilier impoitani data are presented Chapter 4 centers attention upon 
American trypanosomiasis - Chagas disease, mainly on it* epidemiological, pathological and clinical conditions In a review of 
afflicted countries m Latin America geographical, climatic, ar.d population characteristics arc listed Seroprcvalenee rates arc 
illuminated in a tabular review Moreover, presented arc the biology of Trypanosoma emit in reduvnd bugs and a comprehensive 
overview of Latin American hosts belonging to «» mammalian orders (see tabular appendices l and 2) Chapter 5prov ides coverage 
of visccriil and cutaneous Icishmiuiiaacs in lhc Old ami New Worlds Presented is a list of 11 species and subspecies of the subgdtero 
Lashmarun and Vinnma responsible for several clinically distinctive disorders Morphology, development, biology, control and 
classification ul jmn ci pa I vikiuin-. sandflies of llte gcncm Ehleimtomu* and Ijilzomyia belonging tn the family Psychodidiic arc 
rtc-cribed m complete detail Chapter 6ensures compreiiciksive coverage of tmoplasmoiis and its causative agent- the cocudian 
Toxoplasma gondii Information is provided on ihe c simplex life cycle of lhc parasite, and epidemiological and clinical aspects of 
the disco sc Not entitled arc the molecular biology, immunity and laboratory investigations including miscellaneous modifications 
of enzyme immunoassay This excellent text is extensively •, lias'rated by 134 figures composed ol chans, schematic line drawings of 
protozoan life cycles, presentations pi jcthoJogiul aspect*, histograms nnd graphs depicting long-term follow up of miscellaneous 
epidemiological, bkilogical unit entomological mlicex, morphology <u»d internal structures of mlhropod vectors, reservoir animals 
or il laboratory tests In addition, there are 18 tables piCsentnig prevalence rates, distribution of pmtnroic diseases in the woild. 
taxonomical icviews, and idenuficaiioii keys Tlie volume provides a latest relevant mfinmation on medical prolOxoology with 
open a I regard ui epidemiology and veclixial biology- A breach reading Tookigisl, parasitologist, entomologist, cptdetmologiM or 
jofcctious one tropi-a! diseases specialist will find here updated information on pathology clinic and therapy of major pro tom tc 
infections wfnch arc subject of iptercsi of special program of W HO One may miss (realise of some other protozoan parasites in 
humans - Tru ho monos vaginalis intestinal Coceidui buttesute, pathogenic free living amoebae or Mic respond m The second 
volume in piejiarulion will iX'Wi helminthic infcctinns 

Jutdfttft ,/ira 


198 



Acta Soc Zool. Bohetn. 61 ' 199-217. 1997 
ISSN 0862-5247 


A review of Chinese Aphodius species (Coleoptera: Scarabaeidae). 
Part 5: suhgenus Aphodius 

David Kral 


Department of Zoology. Charles University, Viniini 7. CZ-128 44 Praha 2, Czech Republic 


Received August 21, 1997. accepted September i 6. 1997 
Published October 17. 1997 


Abstract. Chinese species of Ihe nominjiypical subgenus of Aphodius Illigcr, 1798 arc reviewed. A. [A ) regtnae sp. 
n Pom Yunnan is described and compared with two closely related species, A (A ) elegans and A (A )fasager 
Harold, 1881. Lcciorvpc and paralcclatypcs tot A. {A.) cahchromus Balthasar. 1932 are designated. A. (A )foe tens 
{Pabftcius, 1787) 2nd A (.4 )/raier MuEssnt el Rcy, 1870 both from the Xinjiang province, and A. (A ) irregu/ans 
Westwood in Roylc. 1839 from the Xjzang province, arc recorded from China for the first time Key to the species of 
the sebgcnus^^oAus known from China and the Himalayas is provided, their epipharyngi and male genitalia are 
figured Status of/fp^r^tti^.W/iiKaufel, 1914 is discussed and it is considered a junior synonym to>4 (A ) elegans 
Allihcn, 1847 

Taxonomy, new species. leclirtype designation, key, distribution, Coleoptera, Scarabaeidae,/t/»/r<«/i'u5, subgcnus 
Aphodius. Palaearctic region, Oriental region 


INTRODUCTION 

According to the recent world catalogue (Dellacasa 1988a) the nominotypical subgenus of the 
genus Aphodius llliger. 1798 is represented by 15 species known to occur throughout the whole 
Palaearctic region. Three species, A. ( A .) calichromus, A. (A.) elegans and A. (A.) fasciger are 
also distributed in northeastern parts of the Oriental region. Placing of A . bidenlatus A. Schmidt, 
1906 (e. g. Schmidt 1922) described from Colorado into the nominotypical subgenus is for the 
moment only of preliminary nature. Eight species including one new described in this paper and 
A. {<4.) fraler placed in Dellacasa (1988a) in the subgenus Loraspu Mulsant cl Rey, 1869 are 
currently known from China. In Dellacasa (1988a) Aphodius emerichi Rcitter, 1892 and A. 
elongatulus (Fabrieius, 180l> are also listed as Aphodius s. sir. The former was described from 
Siberia (’’Suifunmundung") based on a female specimen. 1 had an opportunity to study the 
holotype kept in HNHM. In my opinion it is most of all identical with A. (A grill nus) ater (De 
Geer, 1774) widespread polytypical species also inhabiting northeastern part of China. The 
latter species, also known from southern parts of China, belongs in my opinion to the subgenus 
Afocoderus Schmidt, 1913 thar will he reviewed in one of the next parts of the review. 

MATERIAL AND METHODS 

Mouth parts of at least three specimens, if available, of saclr species under study, were dissected for examination of epipha¬ 
ryngeal structures I lie dissected moutiiporls were mourned in the I-iqunle de Swann on permanent slides and examined with 
stereoscopic microscope Mcopta AJI permanent slides arc deposited in DK.LT Morphological terminology concerning 
epipharyngeal structures was adopted from Dellacasa (1983). 


199 



The following codes (after A me It el al 1993) identify the collections housing the mater ul e* amned 

DF.IC -Germany, F.bCttwulik-Ftnow. Deutsche* Fniomclogischca' ftwitut (L Behne), 

DKCP -C/uxliRcoublic,Praha.DavidKrilcollection, 

JRCP Czech Republic. Podfibrady. hr Repel collection, 

HNHM Hungary, Budapest. Hungarian Naturul Hisloiy Museum(O Mori!. G Sail), 

MI ING - Switzerland. Geneve. Museum d’Hutoirc naiurclle(l Lob!). 

MNHN - France, Pans. Museum national d'HJStoiK nalurc!lc(Y Carabefon). 

NMPC -Czech Republic, Praha, National Museum (Nadira) History) (J Jclmck), 

RCCP Czech Republic. Praha. Riidcfc Ccrvcnka collation, 

RMOC Czech Republic. Ostrava. Regional museum (I Vavra). 

ZMAS Russia. SI Petersburg,Zoological Museum, Academy oiSctcnc«i(H M Kataev, M (j Volkovich). 

7MHB - Germany, Bctlpi. Museum Fur NaitrKur.de dcr Humboldt Ur.ivcr&bUU (F I It eke, M Lblsg) 

Specimens {and K levant permanent slides) of the newly described species arc provided with one red printed label "[Name of 
a taxenj sp n . KOLOTYI'LS. ALLOTYPES or PARATYPUS with No. [sex mark for male or Jcmalel, David Krai det 
1997” In the ease nf Icetotype and-'nr paraJectorype designanr.n. each specimen bears a red printed Label "[Name ora taxi>n) 
LhCTOTYPUS or PAR ALtCTOTYPl S with Nn. [so* mark for male er female). David Krai design 1997“ Exact bbol 
data arc cited tor the material, separate labels arc indicated by slitshes (/) Author’s remarks and complementations are found 
in square brackets. (pj - preceding data within q jowticn are printed. |hj the same but handwritten. MS - manuscript. I IT - 
hdotvpc. AT - allotype. PT - jv3ratypc, x»y - number nf males / number of females 

SYSTEMATIC PART 

Aphodius ( Aphodius ) calkhromus Balthasar, 1932 

(Figs 1, 9. 10) 

Aphr>diu\ {Aphodius) ahekromus Bahhasar. 1932- 98. 1932b 115-118. 196-1 363. 367-368. Ocllacasa. 1988a 103. 
369 

Type locality Tatsienlu, Szetschwan [= Kangding; China’ Sichuan prov.) (Ballhasar 1932) 

Tvm mates wlfxawinbo Lee to type and 9 paralcccotypcs by present designation Icctotypc (male) and para'.cctotyiKS No I 
(male) and Nos 2 5 (females) "Tatsienlu [- Kangding] - Kiulung. Em Renter [p)/Tvpus[h red label)/Det Dr Ballhasar 
(pj A calichrcmus m (B3ithas3rs MSJ“. all in NMPC, paralcctotypcs Nos 6-8 (males) "Niton Tatsienlu [*■ Kangding). 
S/xchuan [= Sichuan]. China |p] 'TYPUS |prcd label) .'Aphodius s sir calichrcmus m (Balthasar’s MS| Dr Balthasar det 
[p]“.all m MHNG.paraicclotvpc No9(malc) "NHouTatsicnlu[= Kar.gding|, Szechuan[= Sichuan),China[p]/Typus[p 
red label)/A caltchromusTypcm [Balthasar's MS| Dr Balthasar del (p)“, in ZMHB 

AddhionaC MATUtALtx\MiN£c China. Fujian Kuatun[=Huaq:ao)(23tl0m)27 40n Br 1I7 40OL.J Klappcrich 4 3 1938. 
Fukien [= Fujian). <VJ in NMPC, Guangdong CH - Guangdong, Lcchar.genv,1011994.1*1 in DKCP. Sfcbuan Wo 
lung. 2000 m. Wassuland. 7 10 193d, W Szechuan (- Sichuan). Sankiar.gkou. leg Fnedneh. 4 spec in MHNG, W Si¬ 
chuan. 14-15 VII I99A 29 56N 101 58E, 3800-300(1 m, 15 km S of Kangding, 5/6 in DKCP. China. Sichuan, 12 
14 VII 1995. Rawing <nv, cci 50 km NNW of Ya’ar. 30°22'N I HIM 2 T., 3/3 in DKCP.China - NW Sichuan, in tv 3 
4(100 m 7ft kmNNW Barkacn, 22 7 1956. 16m DKCP. Yunnan Cluna N-Yunnan, 2r08'N 100” 14'L. Yulung>hur mb , 
2900 3600 Ml. Benhui vill, ? 12-'/ 1990,2/3 m DKCP. China N-Yunnan, 27 3 I3’N IWIb’t, Yulongshan mis .3200 m, 
fc slope. 14 7 1990. 0- I ui DKCP, China N-Yannan, 27' , 06‘N I00 W 1S'B, Yulongshar. ims, 31109-3500 m, Gaohaizi pw>. 
18-23-7 1990. 2/3 spec in DKCP, CM. Yunnan. 14-21 6 1993. 100 km W oflboshan. Gaohgonsr.au Nat Res . Ifi in 
DKCP. W Yiuirar, 2200-2*00 m, 2-1 57 N 98 45 H, 8 HvS 1995. Gaaligonshan nits , (VI in DKCP 

Diagnostic characters. Moderate in size (6.5—8.4 mm), strongly convex, almost oblong species 
Dorsal surface entirely bare, shining except for apex of elytron, black coloured, elytron yellow¬ 
ish red or red with darkened suture Abdominal strrmces black Clypenl margin anteriorly broadly 
emorgmate, anterior angle bruadly rounded, side almost straight towards germ Gena regularly 
rounded, distinctly exceeding eye, net separated by sinuation from clypeal side Head in male 
with distinctly elevate, broadly aicuate clypeal caniia and three frontal tubercles, medial tuber¬ 
cle more prominent, in female carina and tubercles less developed to subobsolete m small spe¬ 
cimens. puncumon fine and dense, surface near transverse carina wnnklcd Pronotam antenor- 
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ly without medial fovea; anterior and posterior angles rounded; lateral and basal margin with 
marginal line, punetation of dorsal surface double, consisting of coarse, remarkably irregularly 
spaced punctures, mixed with very fine, nearly regularly spaced punctures separated approxi¬ 
mately by 2-3 their diameter. Scutcllum triangulate, with, several punctures basally. Elytral 
humerus not denticulate; striae distinctly impressed, stria! punctures regularly spaced, cremat¬ 
ing only slightly interval margins; intervals nearly Hat, finely and sparsely punctate. Sutural 
interval strongly angustate apically. Macropterous. Metastemal plate shallowly concave in male 
and fiat in female, coarsely punctate, with complete longitudinal line.Ventromedial protibial 
edge with row of several irregularly spaced and irregularly sized denticles; lciinitiu! spur of 
protib'.a in both sexes reaching to apex of protarsomcrc 2. Apical margin of meso and metatibia 
fimbriate with setae equal in length. Basimesoiarsomere scarcely shorter than superior terminal 
spur of inesotibia. Busimetatarsomere longer tliao superior terminal spur of metatibia and ap¬ 
proximately equal to next three larsomcrcs combined. Aedeagus as in Figs 9, 10. 

Fpiph'Rynx (Fig. I ). Anterior margin with slightly developed lobes, anterolateral margin finely 
crenulate. Conical epitorma and pternotormae distinctly sclcrouzed, area of proplegmatium and 
apotormac slightiy sclcrotized. F.pitorma anteriorly shortened, not reaching anterior margin 
He’us laterally with group of microtrichiae and row of 7-10 setae, basally with row of sensillae. 
Corypha with 5-6 short, thick setae. Chaetoparia with one row of long setae. Chaetopedium 
covered with group of 18 21 thick setae and numerous remarkably long microtrichiae. Acropa- 
ria and acanthoparia covered with numerous thin, long setae. Apophoba and ipophoba covered 
with numerous thin setae, little shorter than in acroparia and acamhoparia. Nesium medially 
with one row of fine, short setae and laterally with group of fine, short setae. 

Distribution. China: Fujian. Sichuan (Balthasar 1964); first record from Guangdong and Yun¬ 
nan. 


Aphodius [Aphodius ) elegans Allibcrt, 1847 

(Figs 2,11,12) 

Aphodna elegant Aliibcrt. 1847 18. tig I. Harold. 1863. 332; Miwa, 1931 285 

Apdodi u> (Aphodius) ekgans: Schmidt, 1922:272. 277. Boucomor*. 1929: 784. Balthasar. 1932a 98, 1932b: 117; 1964 
363-364.370-371. fig. 137; Paul on, 1945 170-171. Masumoto, 1977. 6.1994 371.pl 66.32; Stcbmcka, 1980:238,fig 
69. DclEarasa. 1978. 1-6, iigs 1.2.4.7-11; 1988a 124,370: Masumoto & Kmcbi, 1987 26-28, figs 1.1-2,2.1-3,3.1-4, 
pi 1 1-6. Berlov, 1989 399. Masumoto. Dcllacasa& Kiuchi. 1990. 149-150; Zhang, 1992. 490 
Aphodius bisig/iutus Dchaan. 1848: 136 (type locality: Japan, syn. by Dcilacasa 1988a). 

Aphodius (Aphodius) elegans var expletus Schmidt, 1909. 20 (type locality: Yunnan; syn. by Balthasar 1964: 363, cited as 
” Aphodm {Aphodius) elegant ab expletuS") 

Ajdadius (Aphodnu) elegant expletus Schmidt, 1922 277 

ApAoJiUi (Aph.idius) eleguRs v. plasont K.vufcl, 1914 142 (type locality: Mugdcn f- Sher.yang; China: prow Iaaoning]; 
syn by Bolibasar 19o4) 

Aphodius (Aphodius) piasvnv Boucomonl. 1929: 784; DclJacasa. 1978- I 6. figs 3. 5, 6, 8-i2, 1988a. (80, J70; Mas¬ 
umoto <£ Kiuchi, 1987 26-28, figs I 3, 2.4. 3 5. pi. 1.7-10; Berlov, 1989 399. figs 226.4, 228 13. 

Type locality. Chine [“ China] (Allibcrt 1847). 

.VJAUkCAL t HAM ALU China, Fujian Kwanglseh. hukien (-hu|unj, J Klappcrioh.il 10 1937, l<0 m NMPC ghanwu- 
Plikicn 1“ PujieoJ, 500 m, Kiappcrich. 14 10 1937. 5 spec, in MHNO. lH)jnNMPC;Sh»>wu-FuTtn!ii f-FujianJ. 500 m. 
Klappcrich. 20 10.1937, 4 spec in MHNG. 1/1 in NMPC. Kuatun ( HuaqiuoJ (230(1 in), 27. 40 n Br II. 40 o.L . J 
Klappench, S 5 19)8, Fukien |= Fujian], 2 spec in IINHM, Pokier |= Fujian], l spec in MNHN. Gansu- L tuna, Gansu 
reg, Luqu, 2600 m. 11 7.1990.2‘’0 m DKCP, China, Gansu reg , Dogcarglfcamo, 4200 m, 12 -15 7 1990.4/J I m DKCP, 
Chin.>. Gansu reg. Xiahn, 17. 18.7 1990. I/I in DKCP; Guangdong- CH - Guangdong, Lcchar.g env, 10 1.2991. 1/1 in 
DKCP. Kiinlon |- (jiniijgzbouj. China mcr, Ea coll Hcyrovsky, I/O ir NMPC. Guizhou: China-Guizhou, 21-26 5 1995, 
60km N Kaili, Sliibtng-Yunlui Shun, 1/1 in DKCP. Hubei Hups [- HutwiJ. Jchung [- Yidtang], 3 spue in /MHB. China. 
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prov Hupeh)- Hubcil.ML*. Wu-Stan, 2fpoc m ZMHB.JImrsu Nanking 1**Nanjing).Prov Kiangsu)- Jwogsu|,Chma. 
13 5 1934.11 Hohc. 1 spsc in ZMHB. Jiangxi; Kiang-Si p* Jiangxi], A David. 1 'pac m MNHN. Pingshiang (=Pmgx- 
iangj,Sud-Cbma,Dr Krcycnberg,! spec inMHNG.Qinghai China. Qtnghai rcg,2500 m.valley41)VmSofHuangyuan. 
6 -8 7 1990. VI in DKCP. Ch - S Qmfhu. I 3.7 1995. 33 Q8N 9? ?0F. 3100 m . Xiwu. $ outskirts Juft tnb Jinshn nv, 4/2 
jn FIKCP. Thibet, Kuku-Nor[“Qiaghai lakcj.3200 rr.h ileuscr. 1898. 2spcc mHNHM,4spec in MHNG,KukuNoor 
f-Qingtoil<ikal,Koll«.4spcc in DEJC, Tibet bor, Kuku-nocr )= Qinghai Luke). ] spec in EINIIM. Shandong Kiatacbau 
f-QingltaoJ. China, 4 spec in IfNflM, 2spec in Ml INC, Shanghai Shi S’gfcai’ |« Sahngtiai]. P rtc Bone.coll St Danen. 
Apto 3 1899, I speu hi MHNCr.Shanghai (China). Prnvuv Ktangsuf*Jiangsu], 20 5 1936. H Hohc, 2 spec m ZMHB. 
Sichuan China, pr Sichuan fcmw irt, lOOl) in, 4 20 5 1989. 7*8 m DKCP, China, W Sichuan, Dcgo S onv. 3100 
43C0 m. 31®39 ‘, 9TO\ 4 9 6 1992. 1/1 m DKCP. W Sichuan, 3 6 VII 1994,29 35N 102 00E. 2900 3200 m. Gong- 
gashan mis, llaihiogou vail. 2/0 in DKCP, W Sichuan. 9-11 VJI 1994.29 53N !02 Dili, cca4(300 m. (Jonggashun mis 
NNEsl. 15*23 in DKCP. W Sichuan, 12-14 VII 1994.29 55N 102 02fi, 4200-4900 in, Paunvwhan mis , 5/10 in DKCP. W 
Sichuun, 14 15 VII 1994,29 56N 101 58P. 380!) 3000 m. |5 km S ofKaitgdwg. 10/10. China (Sichuan), Umg Kangdmg 
3000-3100 m.2E'22 VII 1994,5/JOm 1JKCP. China (Sichuun).n Kangdmg See Mu-gc-CHO,3500- 3900jn.22 VII 1994. 
1/0 in DKCP. China, N W Sichuan, road Zogeen Qagea, 60 km NW ZogqCn, 4000 ra, 19 6 1995, I/O in JRCP. Ch - NW 
Sichuan. 24/7 1995.28 0?N 101 05E.30 kra NW Muli/Bowa. mixedforest ca 3500 m, 1/2in DKCP. China, Sichuan prov, 
Li tang onv . 5000 m. 29 7 -3 8 1995, O'l in DKCP. Tu Tsicn-Lou |= Kangdingj. Chassoirs indigenes 1893. I spec in 
MNHN, Su-Tdiucn [- Sicilian}.Chasseurs Indigenes, J'XJJ, 2'pee m MNHN, Tafeicnlu [= Kangdmg], GrcnzcThi bet Osi. 
Em Reiticr. 3/0 in KMOC, Talsicnlu [ Kiuig±ngJ KniJung.Chnui.Ein Kcitter.l spec in ZMHB. 3 spec in MHNG. 
Tatsicnlu l* KengdmgJ Tmdsc. Sxcchuui [= Sichuan),China. Bcxgwadcn. bin Reiner. l.’Oni NMPC, Talsicnlu [-KangdingJ 
Yunlmg . Sud Szechuan |- Sichuan), China, 9'4 in NMPC. 1 spec m ZMHB. I spec jn MHNG. Thibet, Taisicnlou |- 
Kangding], Mgr FBict, I spec in MNHN. Xinjiang Nordwcstl China. Chinkiang Xinjiang], coll Rciltcr, 4 spec 
in MHNG, Yunnan China N-Yunnan, 27 ; 0S'N I00®I4'£, Yulongshen nits. 2900-3500 :n, Baishui vail. 7-12/7 1990. 
15/20 it. DKCP. China N-Yunnan. 27°13’N lOTM'E, Yulang-dian mis . 3200 m, E slope. 14 7 1990. 23/14 in DKCP. 
China N Yunnan, 27°06’N ]00 B 15'E. Yulongshun mis. 3000-3500 m. Ganhaizi pass. [8 23'7 1990. 30/23 in DKCP, 
Yunnan, 2000-2500 tn, 25 42N 100 08F.. Oangshar, mis , Eslope, 2L6 1992,0-'l in DKCP, Yunnan. 2-500-3000 m. 25 12N 
100 24E. Wcibaoshan rots . 29-30/6 1992, 0'2 in DKCP. Yunnan. 3300-2500 n. 27 14N 100 1SE, Yuloegshan mts . N 
slope. 5 n 1992, 2/3 in DKCP. Yunnan, 2000 3000 m. 27 20N 100 I ID, Habashan mts. SE slope. 10-13/7 1992. 44) m 
DKCP. Yunnan. 3000-3800 in, 27 20N 100 09E. Habashan mu. E slope. 13-17/7 1992. 2/1 in DKCP. Yunnan. 24-26 
May 1993. Yulong mis, 27 0IN 100 I2E. 3200 m. 1/4 m DKCP. CH. Yunnan. 14 -21 6 3993. lOOkm W of Baoshan, 
Gaoligciishaii Net Res. (VI in DKCP. N Yunnan, 19-25 VI |994,27 49N 99 43E.cca360Om.Zhongdian. 1 CL'l 5 in DKCP. 
N Yunnan. 22-24 VI 1994.27 49N 99 34E, 3800-4203 m. mu 15 km of Zhorgdian, 15/20 in DKCP. N Yunnan. 23 VI 1994. 
27 49N 99 34E. 4200-4700 m. mis 15 km Wof Zhongdian, 0'2 in DKCP. W Yunnan, 2200-2500 m. 24 57N 98 45E. 8- 
16/5 1995. Gaoligonshan mis. I'I in DKCP, Yunnan. P Guerry Roaunc. 2 spec tn MHNG. Yunnan. R P Dclavay, 1 spec 
in MNHN. Zhejiang Ningpo)-Ntngbo], P dc Bore, coll Si Barton. Ach 3 1899. 1 spec m MHNG.China Zhejiang 
prov, Anji County, ca 450 m. Long Wang Shan N R . 34 V 1996. Mercury vapour light, 0,'f in DKCP. China. Nmg P [- 
Nmgbo). I spec ir. ZMHB. Chma, Tscho-ktang[« Zhejiang], I spec in ZMHB S6 Pin. Chasseurs indigenes. Etc 1892,3 
spec in MNHN, Chasseurs Thibctams, 1899,4 spec juMNHN.ricn-tai-Shan.20 4 35.H Hohc.7spoc mZMHB, China, 
Juiioi . 3 spec in ZMHB Japan Nagasaki 1873. I spec in ZMHB, Jap , IV1954. Sakata, 1/2 in NMPC. Iwatc. Japan, I 
spec in ZMHB, Jap Kobe. C Gotschc, 1 spec in ZMHB, Japan. 3 spec in ZMHB. Japonia, 5 spec in MNHN. Japan. 
Osaka. I spec mNMPC Vietnam Vielnsmh .SaPaenv .Fan Si Pan mts .20-25 I 1994. L-R Bo&msky Igl, 9 spec in 
DKCP, N Vietnam, Ml Fan-si-pan. N-Scile,Ota-pa(-Sapa).22 I7N 103 44R prim Urwald.28* 3 xi 1994. leg Sin- 
lacv &emh Saminier.fVl in DKCP 

DiAGNOSiu ciiaralti.ks Large in size (9 3-14.1 mn), strongly convex, oblong species Dorsal 
surface entirely bare, shining, black coloured, elytron yellow lo yellowish red wilh black trans¬ 
versal band situated tn posterior half of elytral length, in some specimens all posterior half of 
elytron black, and with darkened sulure Abdominal stemilcs black Clypeal margin anteriorly 
broadly, shallowly emarginate, anterior angle broadly rounded, side broadly rounded towards 
gena Gena regularly rounded, distinclly exceeding eye, distinctly separated by smuation and 
genal suture trom clypeal side Head anteromedially in male w:iJi considerably long, slightly 
arcuate posteriorly, apically pointed clypeal hom; lateral frontal tubercles very slightly deve¬ 
loped, medial tubercle missing at all; m female clypeus medially eleveted, lateral tubercles sub- 
obsolete, medial obsolete, punctation fine, simple and regular Pronotum in male anteriorly with 
shallow fovea, or with fiat area in small specimens, anterior angle rounded, anterolateral mar- 
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Tips I 4 Fpipharynx. Aphodtus {Aphodtus) calichmmus Rallhasar (Sichuan. Baaxing) (I). A (A ) etegam Allibcrt (Si¬ 
chuan. 15 km S ofKangding) (2),4 [A Mdxdger Harold (Vietnam. Pan Si Pan) (3).-4 M )fbnvtanm (I.innacui) (Irkutsk. 
Liilvjuiikii)(4| Saile (M mm 
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Figs 5 8 bpiphnrynx Apfunltus < Aphtulni* ) fnet,-n\ (Fabricius)(Xinjiang. Sayram lake)(5). A. {A.tfraur Mulsant cl Rcy 
(Xin)iang. Hanchi) [t>),A l./f Ir/wpi/umWcslwoodiliRoyleCXi/ang. Brahmaputra great bend) (7), <4 (.-I )ref-inaeifi. n 
I FT No 12) (8). Scale - 0.3 mm 
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gin in dorsal aspect broadly rounded, posterior angle truncate, lateral and basal margins with 
marginal line; punctarion of dorsal surface in female double, consisting of coarse, distinctly 
irregularly distributed punctures mixed with very fine almost regularly distributed punctures, in 
male punctation present only laterally, remamig surface smooth. Scntellum triangulate, with 
several fine punctures basallv. Elytral humerus not denticulate; striae narrow, distinctly im¬ 
pressed. strial punctures regularly spaced, not crenating interval margins; intervals almost flat, 
very finely and sparsely punctate, sutural interval strongly angustate apically. Macropterous. 
Metastcmal plate in male distinctly concave, in female slmost flat, impunctate, with indicated 
longitudinal line. Ventromedial protibial edge with row of several irregularly spaced and irreg ¬ 
ularly sized denticles; terminal spur of prolibia in male variously shaped: from slender, curved 
and apically pointed to almost lanceolate; in female straight and pointed apically. Apical margin 
of meso- and metatihia fimbriate with setae of equal length. Basimcsotarsomere distinctly long¬ 
er titan superior terminal spur of mesotibia. Basimclularsomere distinctly longer than superior 
terminal spur of metatibia and approximately equal to next three tarsoroeres combined. Aedea- 
gus as in Figs II, 12. 

EnriiARYNx (Fig. 2). Anterior margin with distinct setaceous lobes. Conical epitomia and pter- 
notormae distinctly sclcroiized, area of proplcgmatium and apotormac sclerotized. Bpitorma 
anteriorly shortened. Helus anteriorly witli group of 1S-20 short, thick setae, basally with row of 
scnsillae. Corypha with 4-5 short, thick setae. Chaetoparia with one row of Long setae. Chaeto- 
pedium covered with group of 28-25 thick setae and numerous rematksdily long micrutrichiae. 
Acanthoparia and lobes of acroparia covered with numerous thin, long setae, each lobe bearing 
4-10 of such setae Apophoba and ipophoba covered with numerous thin setae little shorter than 
in acroparia and acanthoparia. Nesium with group ol'sensillae medially, and group of fine, sliort 
setae laterally 

Distridi now. China: Anhui. Fujian, Guangdong, Guizhou, Henan, Hubei. Jiangsu, Liaoning, 
Shandong, Shanghai Shi. Sichuan, Taiwan, Xizang, Yunnan ar.d Zhejiang (Balthasar 1964, 
Boucomont 1929. Dellaca.su 1978, Masumoto 1977, Miwa 1931, Schmidt 1922, Zhang 1992). 
first record from Gansu. Jiangxi, Qinghai and Xinjiang; Russian l ar liast (Berlov 1989); N 
Korea (Stebnicka 1980); Japan: Hokkaido, Honshu. Sado, Shikoku, Kyushu, Takarajima. Ama- 
ini 6shima, Okinawa and Miyake (e. g. Stebnicka 1980); N Vietnam (Balthasar 1964); Laos 
(Masumoto 6c Kiuchi (1987) and "Indochina" (I’aulian 1945, Stebnicka 1980), record from 
India by Miwa (J 931) is improbable. 

Discussion. Aphoiiius plasoni was described as a variety of A. elegans by Kiiufel (1914), m 
Schmidt's monography {1922) it is omitted. Later, in 1964, the taxon was synonymized with A. 
(A.) eiegans by Balthasar. Bui Dellacasa (1978) considered A. plasoni as a good species based 
mainly on the following diagnostic characters: gena not distinctly separated from clypeal side by 
sinuation, scuiellutn apically with two longitudinal triangulate impressions, elytral striae dis¬ 
tinctly impressed and coarsely crenulate, elytral intervals convex with almost indistinct puncta- 
rion, basimetatarsomcrc cylindrical, different shape of paramercs and shape and Rotation of 
epipharyngeal structures. Masumoto & Kiuchi (1987) evaluated these characters based on rela¬ 
tively more numerous material as intermediate between them or those having characteristics of 
both the forms. I have studied more than 400 specimens mainly from west and southeast part of 
the distribution area (see material examined) and in my opinion the two forms should be thought 
to he extreme representatives of the variations within one species, A. (/J.) eiegans, ir, agreement 
with Masumoto & Kiuchi (1987). 
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Aphodiux (Aphndius) fasciger Harold, 1881 
(Fi&s 3, 13, 14) 

Aphnthuz fast tgv' Harold, 1&8t 89 

A/riixhusiApkodiUi)Jasc,gcr Schmidt, 1922 272.277-28*. Pauluni. 1536 64, tig la f, 1945 170-171. fig 8U.Bulih.iMr. 
19320 117. 1964 364. 392-373. f:g 139. PCtrovii*. 1975 220. SicbcK'ka. 1981 325. 1986 18-19. 19R9 5. 1990 4. 
Ddllicuft. 1988a 128. 370, Zhanjj. 1992 490, Ahrens A Sisbmcka. 1997 N 

^/jAod£tt(^Wiixc).ccA(r«WMtgiScbmidi. 1907 202 (tyre locality Sikkim, syn by rialiha^ir, 1964 372, cited as "Apho- 
tfius iAjiiwdiu.r J fusagtrr <ih sckcniling.") 

Aphotfius (Aphtx/ius)fasciger var schtmkhngi Schmidt. 1913 161 
Aphodius (Aphothut)jasetgerschenkimgi Schmidt, 1922 277 

Aphodtux (Aphotiius)fasagpr var inftstux Schmidt. 1907 570, 1913 162 (type locality Assam.syr, 1>y Balthasar, 1964 
372. cited?? "Aphtxhut (Aphotftus) fasagrr ah rn/feKitt* 1 ) 

Aphodtxs {Aphothtut) faxager infeshur Schmidt, 1922 277 

Apt,. ‘Unis (Ap hodtu>) fasager vur sexsignalus Schmidt. 1907 570), I9> 3 162 (type locality Sikkim, syn by Balthasar. 
1964 372, cued as "Apfiodns {Apkadrn) fasager ab sexsignatus'') 

Apkoduu [Aphodiuf) fasager fexstgnutus Schmidt, 1922 278 

Type i.ix:auty Darjeeling [India West Bengal prov J (Harold 1883) 

Mat&malexaminfj> China, Guizhou 21 -26/5 1995, 60 km N Kadi. Shibing-Yuntai Shan, I spec in DKCP..Shandong 
Kiuutschau [= Qing Dao|, China. I spec in MHNG. Sichuan Kiulushan. Prov Szechuan |= Sichuan], coll H Bochcr, 
Wc» China, IV I spec in MHNG. Tatsicnlu [- Kar.gd.ngJ Tsendsc, China, Szechuan Sichuan], Rawer, I spec in 
MHNG, 2 ipcc in NMPC. Tatsicnhi Kangdmgl, Yuhng Sud. Szcchui.nl- Sichuan j. China, 2 spec m NMPC. Xuang 
China. E-Tibet,2050-2400 m, N of Brahmapulra grcai bend. 30 u 00*-07V94 f 52'-95 t 09'. 16-207 1992. 1/0 in DKCP. 
Yunnan Yunnan, Okr Tswpina |- env Tsinpin], 17(X! m, 13V1956. Khuan Kc-zhcn [Igt) i dr [and ihc other] [or.g in 
Cynllic scnpt],4spcc in ZMAS. Yunnan, 1800-2500 m. 25 10N 100 2lE.Wci.shan ml .22-25/6 1992 .212 in DKCP. CH, 
Yunnan, 14-21 6 1993,100km W of Baoshan, Cooligonshan Nat Res. 2/3 m DKCP, W Yunnan. 2200-2500 ni. 24 57N 
98 45E, 8- 16/5 1995. Gaoligonshun mis , 1 spec in DKPC. China, Yunnan. Gbg bci Mengize [= Weizhou], I spec in 
MHNG, Yunnan. R P Dclavay. I spec inMNHN India, West Bengal Environs dc Kurscong/ R P Bretaudou. I spec in 
MNHN Nepal E Nepal K<si. env Num.23 IV 1984.1800 2(X)0m.Smcian3-Lobl [Igl J.IV1 in DKCP. 1: Nepal. 28 4 1988. 
HilIc.S Bily leg ,2/3 in DKCP Sikkim lr.de Ar.glaisc. Pedong. Rcgiondc Daijcdmg. Chasseurs indigenes 1935, 14 spec 
ir. MNHN, Pedong bci Darjeeling, 1935. 1 spec in NMPC, Himalaya. Sikkim, 3 spec in Z.MHB, Sikkim. Pedong, vi 1962, 
I spec in DKCP Vietnam Vietnam b. 27 5 -2 6 1986, prov Vmh Phu. Tam Dao. 900 m. Pavel Marfcoul Igt, 4/6 in 
DKCP, Vietnam h , Su Pa env. Fan Si Pan mts . 20-25 I 1994, L-R Businskylgc. 9 spec in DKCP 

Diagnostic characters Relatively small in size (5 5-7 0). strongly convex, almost oblong spe¬ 
cies Dorsal surface entirely bare, shining except for apex of elytron, black coloured, anterior 
pronocal angle with yellow', reddish yellow' or red band, elytron yellow, reddish yellow or red 
with black transversal spot situated posteriorly of middle of clytral length, in some specimens 
also with black humeral spot, and/or with whole posterior half of elytron black Abdominal 
stemites black Clypeal margin anteriorly broadly emargmate, anterior angle broadly rounded, 
side almost straight to gena Gena regularly rounded, distinctly exceeding eye, separated from 
clypeal side by shallow smuation Head m male with short, arcuate clypeal carina and three 
frontal tubercles, medial tubercle more prominent, in female canna and tubercles less developed 
to subobsoletc in small specimens, punctation line and dense Pronotum anteriorly without me¬ 
dial fovea, anterior angle rounded, posterior angle truncate, not emarginate, lateral and basal 
margin with marginal line, punctation of dorsal surface double, consisting of coarse, remarka¬ 
bly irregularly and sparsely distributed punctures becoming denser laterally, mixed with very 
fine, nearly regularly spaced punciures separated approximaicly by 2-3 their diameter Scutel- 
lum triangulate, with several punctures basally iiLytrai humerus not denticulate, striae distinct¬ 
ly impressed, strial punctures regularly spaced, crenating slightly interval margins, intervals 
nearly Hat, finely and sparsely punclate, sutural interval strongly angustale aptcally Macropter- 
ous Mctastemal plate shallowly concave tn male and nearly flat m female, punctate, w'lth com- 
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Figs 9 }A Acdcagus: odd numerals dorsal aspect, even numerals - lateral aspect AphoJius (Apfwdiur} callchromus 
BaJltuwur (StehuaA. Baifcam) (9 10). A (A ) tfegans Allibcrt (Gn.n>u. Iaiqu) (II, 12). A {A.)fy»iger Harold (Xiang, 
UraJimaputre great bend) (13. 14). A. (A ) fimeumtu (Linnaeus) (Nepal. Langtang) (15, 16). A. (d.) fix-ten* (Fabricius) 
(Bohemia. Pcplzc) (17, II').4. (A.\fruter MuJ^antct Rcy (Xinjiang. Tlarchi) (19,20), A (A.) irregularis Westwood in Koyle 
(Nepal, Kathmandu) (21, 22), A. (A.)ivginoeSp. n. fHT)(2.V24). 
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plete longitudinal line Ventromedial protibial edge with row of several irregularly spaced and 
irregularly si/cd denticles; terminal spur of protibia in male stout, apically bent somewhat 
anterolaterally and pointed, reaching to apical margin of protarsomere 2 ; in female slender, a 
little shorter, simply pointed. Apical margin of meso- and metatibia fimbriate with setae equal in 
length. Basimesoiaxsomere longer than superior terminal spur of mesotibia Basimetatarsomere 
longer than superior terminal spur of metatibia and approximately equal to next three tarsomer- 
cs combined Acdeagus as in Figs 13, 14. 

fipiMiARYNX (Fig 3). Antenor margin with slightly but distinctly developed lobes. Conical cpitor- 
ma and ptcmotormac distinctly scleroti/.ed. Epitonna anteriorly shortened, not reaching to anterior 
margin. He'us amerolatenilly with group of 6 8 robust setae, basally with several irregularly 
spaced sensillac. Corypha with 4-5 short, thick setae. Chactoparia with one row of long setae. 
Chueiupcuium covered with group of 2 2- 27 chick setae and numerous long micrutrichiae. Ac- 
ropana and acanthoparia covered with numerous thin, long setae. Apophoba and ipophoba 
covered with numerous ihin setae, little shorter than in acroparia and acanthoparia. N'esium 
medially with V-shaped row of dense short, spinlike setae and group of several short, spinhke 
setae laterally 

Distribution. Chino: Sichuan. Xizang. Yunnan (Pauliau 1936, Zhang 1992), first record from 
Guizhou and Shandong; I limalayas: Nepal. India (West Bengal, Assam), Sikkim, Bhutan, (Ah¬ 
rens & Stebnicka 1997; Balthasar 1964: Pauhan 1936; Schmidt 1922; Stebnicka 1981, 1986); 
Vietnam (Annam. Tonkin) (Balthasar 1964, Paulian 1945). 

Aphodiu s (Apftodius) Jimetarius (Linnaeus, 1758) 

(Figs 4. 15, 16) 

SCQrabiUusJImeMriiH Ljonacus, 1758 348. 

Aphodiu.\ Boccomor.t, !929 783; Schmidt, 1922 271-273; Balthasar, !964 363-365; Stcbnicfca, 

1986 18-19.1989 Nikolaev. 1987 102.122.5.11-12.Dcllacosa. 1988a. 129.370.Berlov. 1989 399.fig 226 8,Zhang, 
1992 490. AhrensAScebnicfca, 1997. [4-15 

Type local! rv. Europe (Linnaeus 1758). 

Maiexim £Xavixh>. China. Xinjiang: China. Xinjiang, 2000-2500 m. NEslope ofTian Shan Ml. road Ururoqi - Houxia, 
15 I7A’ 1993. ca 60 km SW Ununqi.O'! m DKCP; China, Xinjiang, 1500-2000 m. NW slope ofBogda Shan. IISkmE 
Ummqi, 18-I9/VI993. lOkroNTiaiichj.tVl :n DKCP China, Kychang. 13.-24 8 1903.col) Hauser. 2spec inZMHB. I 
spec in DKCP Nepal Nepal. 13 5 1988. Langiang Nai P. Ghora Tabcla. 3000 m. S Bily Igl. I/I in DKCP Rus*i*. 
Irkutsk region USSR - Irkutsk. Lisiv;anka, 28 6.1977, L Hlavafckova Igl. 2/0 in DKCP 

Diagnostic characters. Moderate m size (5.5-8.4 mm), strongly convex almost oblong species. 
Dorsal surface entirely bare, shining; black coloured; anterior pronotal angle and elytron red or 
dark red, elytra! suture darkened. Abdominal stemites black. Clypeal margin anteriorly only 
shallowly cmargmate. antenor angle broadly rounded, side rounded towards gena. Gena subtrun¬ 
cate, not exceeding eye laterally, separated from clypeal side by sinuation. Head in male with 
distinctly elevate, broadly arcuate clypeal carina and three frontal tubercles, medial tubercle 
more prominent; in female canna and tubercles less developed to obsolete in small specimens; 
punctation fine and dense, surface anteriorly of clypeal carina rather rugopunciate in male. 
Pronotum in male anteriorly with shallow fovea; anterior angle rounded, posterior truncate, 
very weakly ernarginate; lateral and basal margin with marginal line; punctation of dorsal sur¬ 
face double, consisting of coarse, remarkably irregularly and sparsely spaced punctures, mixed 
with very fine, nearly regularly spaced punctures separated approximately by 2-3 their diame¬ 
ter. Scutellum triangulate, with several coarse punctures. Elytral humerus not denticulate, striae 
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distinctly impressed, relatively broad, stnal punctures regularly distributed, crenating distinctly 
interval margins; intervals nearly flat, finely and sparsely punctate; sutural interval strongly 
angustate apically. Macropterous. Metastemal plate in male concave, in female only shallowly: 
coarsely, regularly punctate, with complete longitudinal line. Ventromedial profibial edge with 
cow of several irregularly spaced and irregularly sized denticles; terminal spur of protibia in 
male reaching to apex of protarsomere 2, in female a little shorter. Apical margin of xneso- and 
melatibia fimbriate with setae equal in length. Basimesotarsomere shorter than superior termi¬ 
nal spur ot mesotibia. Basirretatarsomcre longer than superior terminal spur of metatibia und 
approximately equal to next three tarsomercs combined. Aedeagus as in bigs 15, 16. 
Etimiarynx (tig 41. Anterior margin smooth. Conical epiturmu, ptemotormac, area of propleg- 
matium and apotormae sclcrotized. Hpitorma anteriorly not shortened. Ilelus anteriorly with 
group of 12 15 thick setae; bus ally with several scnsillae. Corypha with 4-6 short, thick setae. 
Cbaetoparia with one row of long setae Chaetopedium covered with group of 14 17 thick setae 
and numerous long microtriehiae. Acroparia anil aeanthopana covered with numerous thin, 
long setae. Apophoba and ipophoba covered with numerous thin setae, little shorter than in 
acroparia and aeanthopana. Nesium with V-shaped row of sensilhc and lateral groups of short, 
spialike setae. 

Distribution. China: Sichuan, Xinjiang, Xizang (Zhang 1992). Distributed thgroughout west¬ 
ern Palaearctics, eastward to Transbaikalia and Yakutia (Berlov 3989). known also from die 
Himalayas (front Kashmir to Nepal) (Ahrens & Stebnicka 1997; Schmidt 1922; Stebnicka 1986. 
£989). introduced to Canada, the United States (c. g. RatclifTe 1991) and to Australia (e. g. 
Stebnicka & Howden 1995). 

Aphodius (Aphodius) foeiens (Fabricius, 1787) 

(Figs 5, 17, 18) 

Scarabaeus foetens Fabncius. 1787- 8 

AphodaaiApkedm} foctcm Nikolaev. 1987 102. 122: Dcllacusa, 1983a. 130. 370. Berlov. 1939: 399, tig. 226.9. 
Aphodius atntimhs Stephens, 1839* 160; SchrnidL 1922: 271, 273; Bahbasar, 1964: 363, 365. 

Type locality. Haiae Saxonum [= Halle, Sachsen; Germany] (Fabricius 1787). 

Material examdjiu. China, Xinjiang. W BixohoroSban.SayraT. lake,28 VII.1993,0/1 mDKCP 

Diagnostic characters. Moderate in size (6.2-8.0), moderately convex, almost oblong species. 
Dorsal surface entirely bare, shining; black coloured; anterior angle ofpronotum and elytron red 
or dark red with darkened suture, extremities and abdominal stemites reddish or red. Ciypeal 
margin anteriorly with shallow, broad cinargination. anterior angle broadly rounded, side al¬ 
most straight towards gena. Gena regularly rounded, slightly exceeding eye, very slightly sepa¬ 
rated from ciypeal side by shallow sinuation. Head in male with broadly arcuate ciypeal carina 
and three frontal tubercles, media! tubercle more prominent, lateral tubercles subobsolete; in 
female carma and tubercles less developed, ;n small specimens carina missing at all; punctation 
coarse and dense, surface near transverse carina wrinkled. Pronolum without anterior fovea, 
only in large males with small flat area medially near anterior margin; anterior angles rounded, 
anterolateral margin in dorsal aspect straight, posterior angles truncate and shallowly emargin- 
aif; lateral and basal margin with marginal line; punctation of dorsal surface double, consisting 
ot coarse, very’ rarely distributed punctures (ui male disc nearly impunctatc) and very’ fine and 
sparse punctures distributed only laterally ami hasally. Scutellum triangulate, with several coarse 
punctures. Elytra! humerus not denticulate; striae relatively very broad, stnal punctures regular- 
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ly spaced, distinctly crenaiing intcrva.1 margins; intervals neatly flat, fine and sparsely punctate; 
sutural interval strongly angustate apically. Macropterous. Metastemal plate shallowly concave 
in male and nearly flat in female; only anteriorly finely punctate, with complete longitudinal 
line. Ventromedial protibial edge with row of several almost regularly distributed and regularly 
sized, tine denticles; terminal spur of protibia reaching in both sexes approximately two thirds 
of protarsomere 2. Apical margin of meso- and metatibia fimbriate with setae equal in length. 
Basnnesotarsomere distinctly shorter than superior terminal spur of mesoiibia. Basimetatar- 
somerc scarcely shorter than superior terminal spur of metatibia and approximately equal to 
next three tarsomercs combines. Aedeagus as in Figs 17, 18. 

Ehpuarynx (Fig. 5). Anterior margin with slightly developed lobes. Conical epitorma and pter- 
notormae distinctly sclerotizcd. Epitorma anteriorly not shortened. Area of proplegmatium and 
apotormae sclerottzec. Heins antcrolaterally with group of 10-13 robust setae, basally with row 
of several scnsillae. Corypha with 5 6 short, thick setae. Chaetoparia with one row oflong setae. 
Chaetopedtum covered with group of 20—21 thick setae and numerous long microtrichiae. Ac- 
roparia and acanthoparia covered with numerous thin, long setae. Apophobu and ipophoba cov¬ 
ered with numerous thin setae little shorter than in acroparia and acanthoparia. Nesium medial¬ 
ly with V-shaped row of scnsillae and group of fine, short setae laterally. 

DmxiHimcjN. First record from China (Xinjiang); widespread species in temperate zone of 
Euroasia, in the east reaching Transbaikalia and Yakutia (Berlov 1989). 

Aphodius (Apfivdius) fritter Mulsant ct Rey, 1870 
(Figs 6, 19. 20) 

AphoJiM (fjjrayns)fater Mulsant ciRiy. 1870- 203; Nikolaev, 1987.98,122; Dcllacasa, 1988a: 131,382; Vciga, 1988: 
85-88 

Aphotlnu sukaiM I lligi*. 1804 157. non Sctuabaeuj fulcatitS Fahricias, 1792: 24 [- AphoJius ttihteiruneus (Linnaeus. 
1758) (Landin 1956)). 

Aphtxfmi (Aphodiui lsulcaius Scbmidi. 1922' 371, 276; Balthasar, I964‘ 363,368-369, tig. 136, nun Scarabaeus rulca* 
tm Fahncius, 1792. 24 [= Aphndn tv xuhter’umtiS (Ltnuacuit, 1758) (Landin 1956)1 

'J vpk locality. Batoum [- Batumi; Georgia) (Mulsant & Rey 1870). 

Mattwalexamiuhii Chini*. Xinjiang Chum, Xjuji.mg, 3500 2000 ni.NW slope of Bogdu Shan, 115 lun E Uiumqi, 18-197 
5 1993. IGkmNTianchi, 12^17 n L'KCT Kiuakbjlin N Kasachstan, Korgasvn. 3.VI 1970.0/1 in UKCP. Kyrgyzstan 
Turkestan. Fnv do Nairn. 1909,7 spec in MNHN. Russia, Bashkiria Bashkiria, Stcrlitamon, 31 VI935.W1 inDKCP 

Diagnostic characters. Moderate in size (5.2 7.0), strongly convex, almost oblong species. 
Dorsal surface entirely bare, shining; black coloured including abdominal stemites. Clypeal 
margin anteriorly broadly emarginaie, anterior angle broadly rounded, side almost straight 
towards gena. Gena regularly rounded, distinctly exceeding eye. not separated by sinuation from 
clypeal side. Head in male with distinctly elevate, broadly arcuate clypeal earina and three fron¬ 
tal tubercles, medial tubercle more prominent; in female tubercles subobsolete to missing at all 
in smalt specimens; punctation coarse and dense, anteriorly of clypeal earina rather nigopunc- 
tatc. Pronotum anteriorly with shallow medial fovea; anterior angle rounded, anterolateral mar¬ 
gin in dorsal aspect straight, posterior angle truncate without emargination; pronotum all around 
with marginal line; punctation of dorsal surface double, consisting of coarse irregularly distrib¬ 
uted punctures mixed with fine also irregularly distributed punctures separated by 2 4 their 
diameter; :n male coarse punctation remarkably more sparse, mainly on disc. Sculellum trian¬ 
gulate. impunctate. Elytra! humerus not denticulate; striae distinctly impressed, strial punctures 
regularly spaced, crenatmg slightly interval margins; intervals weakly convex, finely and sparsely 
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punctate, sutural interval only very slightly augustate apically Macropterous Metastemal plate 
in male concave, in female only very shallowly, sparsely and finely punctate, without longitudi¬ 
nal line Ventromedial prot'bial edge with row of several regularly spaced and regularly sized 
denticles, terminal spur ofprotibia reaching m both sexes to approximately half of protorsociere 
2 Apical margin of meso- and metatibia fimbriate with setae equal in length Rasimesotar- 
somere distinctly shorter than superior terminal spur of mesotibia Bosimetatarsomeic distinct¬ 
ly shorter than superior terminal spur of metatibia and approximately equal to next three tar- 
someres combined Aedeagns as in Figs 19, 20 

Em pharynx (Fig 6) Anterior and anterolateral margin without lobes Conical epatorma and 
ptemotormac strongly sclerotized, apotonnac sclerotized, remaining surface except for amenor 
anc lateral margin also weakly sclerotized Epitorma not shortened anteriorly prolonged in 
long, curved, strongly sclerotized zygum Helus anterolaterally with group of 6-7 short, robust 
setae basally with several scnsillae Chaetoparia with one row of long, robust setae Chaetopedi- 
umonly anteriorly covered with group of 11-13 robust setae and numerous remarkably long 
micro richiae Acroparia and acantlioparia covered with sparsely distributed long, remarkably 
thin setae Apophoba and tpohoba with very sparsely distributed thin setae little shorter than in 
acroparia and acanthoparia Nesium medially with V-shaped row of sensillac confluent with 
lateral groups of senstllae 3nd short, fine setae 

Distribution First record from China (Xinjiang), widely distributed in Euroasia, from Spain to 
Kazakhstan and western part of Siberia (Nikolaev 1987, Vciga 1988) 


Aphodius ( Aphodius ) irregularis Westwood in Rovle, 1839 

(Figs 7, 21, 22) 

Aphodius irregularis Wc-Uwooc m Roylc. 1839 55, Harold. 1863 332.345 

Aphodius (Aphodius) irregularis Schmidl 1922 272, 278, Balthasar. 1932b 117. 1564 364. 373. fig 140,1965 MO. 
Balthasar & Cbujo, 1966 543 Slcbmcka. 1881 325.1986 18 19.1989 5,1990 4, Dcllacasa, 1988a 146, 370. Ahrens 
& StcbnicXa 1997 15 

Aphodius i.Ag/ihmis) krupkai Tesaf. 1969 62 63 (type locality Rawalpindi, West Pakistan, syn by Slcbmcka 1989) 
Type locality Himalaya (Westwood in Royle 1839) 

Material exawiwfd China, Xizapg China, E Tibet. 2050-2400 m, N of Brahmaputra ,jrcal bend, 30°00*-07’‘ 94 < ’52‘ 
95°Q9 . 16 20 7 1992 1;0 in OKCP India. Himachal Pradesh Manali. Kulu, 5 spec in MHNG, 1 spec mNMPC. 
Jammu and Kashmir Kashmir, I ^pcc in ZMHB, Ultar Pradesh Airadco, Almora N P.J C M Gardener, 18 V[ 1937, 
2 s|kc mNMPC N-Indicn Utiar Pradesh, 2300 m, 10 km W Mussone, 17 Aug 1985, leg J Schulze, 1 spec inZMHB. 
West BiTjgul IVjfjcx'l (Museum Puns, 1906) Collect ion Lcoiib'airmaire, I spec in iMNHN Nqml Nepal. Ka'Jumandu, 
16 IV1962. J4CH.* in. leg Ebert, 2 spec in NMPC Nepal. Ting-Sang La. 3800 m. 6^7 V1962. teg G Ebert, I spec tr 
NMPC. Nepal, Mt Everest, 31 1996 leg Podrabska, I/| in DKCP Pakistan West Takisan, Rawalpindi, 24 X 1955,Chr 
l.indcniarm leg , J/3 in NMPC Sikkim IndcAnglaisc.Pcdong. Region dc Dancclmp, Chasseurs mdiecncs 1935 8spec m 
MNHN' 

Diagnostic characters Moderate in size (5 5-6 2 mm), strongly convex, almost oblong species 
Dorsal surface entirely bate, shining except of apex of elytron, black coloured, anterior pionotu! 
angle and elytron yellowish or yellowish red with black transversal spot situated at middle of 
elytra! length and with black humeral and apical spot, and darkened suture Abdominal stemiles 
black Clypeal margin anteriorly broadly emarginate. anterior angle broadly rounded, side broadly 
rounded towards gena Gena regularly rounded, distinctly exceeding eye, not separated by sirui- 
otion from clypeal side Head in male with distinctly elevate, broadly arcuate clypeal carma and 
three frontal tubercles, medial tubercle more prominent, m female carma and mbercles less 
developed, puneUition coarse and dense, area near clypeal carma wrinkled Pronolum hi male 



anteriorly with shallow fovea, or with fiat area in small specimens, anterior angle rounded, 
anterolateral margin in dorsal aspect broadly rounded, posterior angle truncate with shallow 
emargmation, lateral and basal margin with marginal line, punctation of dorsal surface double, 
consisting of coarse irregularly distributed punctures mixed with fine almost regularly distribut¬ 
ed punctures separated by approximately 2-3 their diameter, in male course puuetalion icuiuik- 
ably more sparse mainly on disc Scutellum triangulate, with several tine punctures Elytra! 
humerus not denticulate, striae narrow, distinctly impressed, stnal punctures regularly spaced, 
erenanng distinctly interval margins, intervals almost flat, finely and sparsely punctate, sutural 
interval strongly angustate apically Macropterous Metastcmal plate in male concave, in fe¬ 
male only very shallowly, coarsely, regularly punctate, with complete longitudinal line Ventro¬ 
medial piotibial edge with row of several irregularly spaced and irregularly sized denticles, 
terminal spur of protibia reaching in male approximately to two thirds of protarsomcre 2. in 
female a little shorter and more slender Apical margin of meso- and inetatibia fimbriate with 
setae equai m length Basimesotarsomere distinctly longer than superior terminal spur of mes- 
otibia Basimetatarsomcre distinctly longer than superior terminal spur of mctutibia and ap¬ 
proximately equal to next three tarsomeres combined Acdeagus as m Figs 21, 22 
EnmiARYNX (Fig 7) Anterior margin with very slightly developed lobes, anterolateral margin 
slightly crcnulatc Conical cpitorma and pternotormae distinctly scierotized, area of proplegma 
Hum and apotormae sclerottzed Epitorma shortened, not reaching anterior margin I lelus ante- 
rolalcrally with group of 11-13 short, thick setae, basally with several sonsiliae Coryjihu with 
4-5 short, duck setae Chaetoparia with one row of long setae Chaetopedium covered with 
group of 24-26 thick setae and numerous remarkably long microtnchiae Acropana and aean- 
thoparia euvered with numerous tlmi, long setae Apophoba and lpophoba covered with numer¬ 
ous thin setae little shorter than in acropana and acanthopana Nesiutn medially with V-shaped 
row of scnsillac confluent with lateral groups of scnsdlae and short, fine setae 
Distribution First record from China (Xizang), Himalayas N Pakistan, India (Uttar Pradesh, 
West Bengal), first record from Himachal Pradesh and Jammu and Kashmir. Nepal (Ahrens & 
Stebmcka i 997, Balthasar 1964, 1965, Schmidt 1922, Stebnicka 1981, 1987, 1989) 

Aphodius (Aphodius) reginae sp. n. 

(Figs 8, 23-24) 

TvrG material Holotypc(malc) allotypeCfcmale)andparatypesNos I -6 (males). Nos7-1 1 (females) labelled 'China N- 
Yunnnn,27'08‘N 100°I4'C. Yulorgshanmts .2900-3500 m. Baishui vill 7-l2/7*l990|p]* puratypcsNo I2(malc>and 
No 13 female labelled "China.N Yunnan,27°13’N 100’16'E, Yulongshanmls.3200m Fslope 14 7 I99U[pl**paratypc 
No 14 (male), labelled "China Yunnan 1 19 VII l992.Hcishui.27 I3N 100 I9F, 35kmNofLijiaogfpf paralypcNo 
15(female),labelled ’ Chine, pr Yunnanccntr,Kunming,XiShun. 16-17 5 I99i|p]“ Holotypc.allotypeundpuraiypcs 
Nos 1-14 in DKCP. No 15 ir. RCCP 

Description Body length 7 9-8 3 mm (HT - 8 I mm, AT - 8 3 mm) Oblong, strongly convex, 
dorsal surface entirely bare, shining, except for alutaceous apex of elytron, colour black, prono- 
tum with yellowish red spot anterolaterally, elytron bicolorous, red with darkened sutura and 
black spot posteriorly of middle of elytron length, spot triangulate, located transvcrsally from 
clytral stria 2 to lateral elytral margin, setation of extremities pale 

Male Head trapezoidal, only slightly convex Clypeal margin distinctly upturned, anteriorly 
broadly emarginate, anterior angle rounded, side almost straight towards gena Gena regularly 
rounded, distinctly exceeding eye, separated from clypeal side by smuation Clypeus with dis¬ 
tinctly elevate, broadly arcuate, transverse carina Medial frontal tubercle remarkably devel¬ 
oped, conical with obtuse apex, lateral tubercles less prominent Clypeal surface covered with 
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fine and simple, almost regular punctation, punctures separated by approximately 1-2 their 
diameter, postenorly of frontal tubercles becoming sparser, anteriorly of transversal carina some¬ 
what rugose 

Epipharynx (Fig 8) Anterior margin with distinct, setaceous lobes Conical cpirorma, pter- 
notermae, area of proplenmatium and upotormac sdciulued Epitorma shortened, not reaching 
anterior margin Helus anteriorly with group of 10 12 thick setae, mixed with numerous very 
short, spinhke setae, basallv with several sensillac Corypha with 4-5 short, thick setae Chae- 
toparia with one row of long, relatively tlun setae Chaeropedium covered with group of 35 38 
long setae and numerous, remarkably long microtnchiae Acanthopana and lobes of acroparia 
covered with numerous thin, long setae, each lobe bearing 5—9 of such setae Apophuba and 
tpophoba covered with numerous thin setae little shorter than in acropan?. and acanthopana 
Nesium with V-shaped row of sensillac confluent with lateral groups of scnsillae and short, 
spsnhkc setae 

Pronotum strongly convex, anteriorly with shallow medial fovea, broadest just before middle 
of pronotal length, distinctly narrowed anteriorly Anterior angle rounded, only slightly project¬ 
ing anteriorly, sides in dorsal aspect straight and distinctly diverging towards approximately 
half of pronotal length, then straight and slightly converging to truncate hut not emarginatc 
posterior angles, posterior margin broadly rounded, not bismuate Lateral cud posterior margin 
remarkably bordered Nasal marginal line with several coarse irregularly spaced punctures Punc¬ 
tation ol'dorsal surface double, consisting of coarse, very irregularly and sparsely spaced punc¬ 
tures, nussmg in anterior fovea and along side, mixed with fine regularly spaced, very fine 
punctures separated approximately by 2-3 their diameter 

Scutellum triangulate, sides weakly arcuate, surface with several coarse punctures 

Elytra strongly convex, nearly parallel, humerus not denticulate Striae distinctly impressed, 
suial punctures moderately deeply impressed, regularly spaced, separated by approximately 
their diameter, dmstinctly crenating margins of intervals Stnac 1 and iO completely developed, 
reaching nearly apex of elytron, stria 2 joining 3 and 9 just before apex, striae 4-6 a little 
shortened and confluent subapically, striae 7 and S distinctly shortened and confluent approxi¬ 
mately in apical 1/6 of elytron length Stria 8 shortened distinctly before humerus Intervals 
almost Hat, very finely, sparsely punctate Sutural interval strongly angustate apically. 

Macroptcrous 

Metastemal plate concave, with coarse, sparse, regular punctation, and complete longitudi¬ 
nal line Abdominal stemites with recumbent short setae 

Femora with double, irregularly distributed, sparse punctation Protibia with three sharp ex¬ 
ternal teeth and row of 3-4 very feebly developed external denticles in basal half, ventromedial 
edge with several, remarkably irregularly spaced denticles, 1-2 of them at middle more devel¬ 
oped. terminal spur inserting against cmargmattor. between medial and apical external teeth, 
stout and long, reaching approximately to apical third of protarsomere 2, obtusely angulate 
apically Apical margin and two well developed transversal carinae of meso- and mctatibia 
fimbriate densely with setae equal in length Basuncsotarsomcre longer than superior terminal 
spur of mesotibia, inferior terminal spur simply pointed Basimetarsomcre distinctly longer 
than superior terminal spur of metatibia and equal approximately to next three tarsomeres com¬ 
bined 

Aedeagus as in Figs 23, 24 

Female differs from male as follows clypeal carina and frontal tubercles only very slightly 
developed, not conical, pronotum without anterior fovea, coarse punctures more dense, terminal 
spur of protibia slender, apically pointed Metastemal plate almost flat. 


213 



DiFFSSBxriAL diagnosis. The new species is similar to A. (A.) elegans and A. (A.)fascigcr. For the 
differentiation from those species see the complex of diagnostic characters Ln the key below. 
Collection circumstances. All specimens were collected at open pastures from bovine dung. 
Name derivation. Matronymic, named in honour of my wife Regina. 


Aphodius aeger Sharp, 1878 

Aphodius ae^er Sharp, 1878 170 

Apkodm* (Aph/uhui) aeger. Schmidt, 1913: 161; 1922. 271, 275; Balthasar, 1932b- 117; 1964- 363. 370; DcJIacasa, 
I98S*. 81. 369 

Type locai ity. Yangihisstr, Yarkand [- Yengisar, Shaehc; China: W Xinjiang prov.] (Sharp 
1878). 

Note. No material available. The species is known to me only from short, nnsufficient original 
description by Sharp (1878) repeated also in Schmidt (1922) and Balthasar (1964). According 
to Horn et al. (1990) now the collection of David Sharp is kept in MNIIN. But unfortunately I 
had no opportunity to study types from Sharp’s collection for the moment. 

Aphodius corallifer W. Koshatschikov, 1913 

Aphodtu* {Aphodius) carallrfer)ioi'nan\icYi\V.ov W. 1913 262,Schmidt, 1922 27),275;Boucoroonl, 1929:785;Balthasar, 
3932b. 117, 1964 353, 367; Dcllaeasa, 1988a 115,370 

Type locality. Ningpo [“ Ningbo, China: Zhejiang prov.] (Koshantschikov 1913). 

Note. No matenai available. The species is known to me only from short, unsufficient original 
description by Koshantschikov (1913) repeated also in Schmidt (1922) and Balthasar (1964). 
According to Horn et al. (1990) now the collection of Wassilij Koshantschikov is kept in ZMAS. 
Unfortunarely I did not found any type specimen of the species in St. Petersburg museum during 
my visit in 1996 there. 

Key to species of the subgenus Aphodius known from China and the Himalayas 
(excluding of A. aeger and A. corallifer) 

1 (8) Elytron umcolorous black, red or dark red without black band and/or spout Basimccalarsomcic shorter, equal in 

length or longer than superior terminal spur of mctatibia 

2 (3) Elytron bliick. anterior priuioUil margin slightly bordered Ventromedial edge of protibia in male with row of regu- 

lady spaced 4 5 small dcnlicks China: Xinjiang; Europe to W Siberia. A (A jyWrrcr Mutant cl Rcy 

3 (2) Elytron red or dart red, anterior pronotal margin without border Ventromedial edge ofproobia with row ofscvcral 

considerably irregularly spaced, small denticles. 

4 (5) Alhhmunal stormles red or reddish brown Basimctalarsorrterc shorter than superior terminal spur of mctatibia 

Ctunr Xinjiang; Europe ti»Trun»huikaha and Yakutia . ..A. (A.)/itetow (habricws) 

5 t4) Abdominal stcrouc* black Busimclatarsomcrc at least equal to superior tcrmiraJ spur ofmetaubii. 

6 (7) Gena subtTuncatc, roT exceeding eye laterally Serial punctures of elytron crcnanr.g considerably interval margins 

Rasunutatnrsomcrc approximately equal to superior terminal spur of metal ihia China: Sichuan, Xinjiang, Xizang, 
throughout W PalacwcOcs lo Nopal, Transhaikalia and Yakutia, introduced <o the North America and Australia ... 

. . .. . . A tyi ijimclama (Lmnacus) 

? (6) Ciena rounded, exceeding distinctly eye laterally. Stnal punctures of elytron crcnattng only slightly interval margins 
Basiramtarsomcrc kvngcrihan superior terminal spur of mctatibia. China: Fujian, Guangdong, Stdruan. Yunnan 

. ... - .. ... A (A )cabcftrrvmir Balthasar 

8 ( 1 ) Elytron biculorous yellow, reddish yellow or red with black band and'or SpeLs RasimotalarsoinoredLsnnclly longer 

itun superior terminal Spur of mctatibia 
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9 (10) Flyttim with black band situated distinctly at middle of elytra! Jcr.g‘1, ar.d with black humeral and apical spot 

Chinn: Xi/ang. Himalaya (ram Pakistan to Nepal... . A (A ]urv^ulunt Westwood in Royle 

I 0 (9) Elytron with black band situated distinctly posteriorly of middle of elytra I length, in somespccimeo) also with black 
humeral spot or with black almost whole posterior halt of elytron 
11(12) large species with body length 9 3- H. lmm Anterior angle of pronoun black Humeral spot always missing 
China Arh'ji, Fujian, Gansu, Guangdong, Guizhou, Henan.Hubei. Jiangsu, Jiangxi, Liaoning, Qinghat, Shandong, 
Shanghai Sh:, Sichuan. Taiwan, Xinjiang, Xtzang. Yunnan, Zhejiang; Russian Far Cast, K Korea, Japan. K Vietnam, 

Laos .......... . A. (A ) elegans Albbcrt 

12(11) Smaller species with body length 5.5 8.3 mm Antenor angle of pronotum yellow, reddish yellow or red 
13(H) Anterolateral pronota! margin in dorsal aspect .straight Llytra! interval* slightly convex Dlac k band reach mg medi¬ 
ally mostly tnstr, a 2 of elytron (Fig 25). Body length 7 9-8.3 mm. China: Yunnan A.{A Jreginar'ip.n. 

14(13) Anterolateral ptonolal margin m dorsal aspect broadly rounded Elytral intervals flat. Black band reaching medially 
mostly to elytral suture, some specimens with whole posterior half ef elytron black and/or with Week humeral spot 
Body length 5.5-70 mm China; Guizhou, Shandong. Sichuan, Xtaar.g. Yunnan. Himalayas from Nepa, to .Assam 
...----- -. A (A )fiuciger Harold 


DISCUSSION 

Species of the nominotypical subgenus of the genus Aphodius known front the territory under 
study (8 species in the key above) represent closely homogeneous, probably monophyletic group 
of related species. They exert similar external morphology including shape of acdcugus and 
shape and setation of epipharyngeal structures. Iftc only exception is represented by A. (A.) 
/rater being by some authors (e. g. Dellacasa 1983, Nikolaev 1987, Vciga 1988) treated in 
monotypical submenus Loraspis based on the following differences from the subgenus Aphodius-. 
head strongly convex, pronotum anteriorly with marginal line, epitorma anlcriorly projecting to 
long, rather curved sclerotized zygum. These features arc to be found also in other representa¬ 
tives of the genus Aphodius (e. g. some species of the subgenus Ammoecius Mulsant. 1842), 
combining not complex of synapomorphies justifying to establish special subgenus for Aphodius 
fraler. Hut on the other hand it is interesting that most of species of both the mentioned subge¬ 
nera ( Aphodius , Ammoecius) are at least facultatively saprophagous. 

The species understudy represent from the zoogeograph ical point of view two distinct groups. 
The first group contains three widespread Falaearctic species, A. (A.)fimetarius, A. (A.)foetens 
and A. (.4.) /rater. The second group is distributed from the Himalayas through high mountains 
of transitional zone between the Palacarctic and the Oriental regions (Laos, Vietnam and SE 
China), and central and northern parts of China to the Russian Far East and Japan, and includes 
the following five species: A. (A.) elegans, A. (A.) fasciger , A. (/I.) irregularis and A. (/I.) regi- 
nae sp. n. Limits of distribution of the two groups are essentially net overlapped (cxcl. of A. (A.) 
fimetarius). This probably results from different requirements for moisture. The former group is 
adapted to much larger oscillations of the continental climate. A. (A.) fimetarius can be consid¬ 
ered as an exception, which is also present in the western and central parts of the Himalayas, 
where it, however, prevalently inhabits dry, northwestward oriented slopes. Thus, an informa¬ 
tion is of interest, concerning the occurrence of this species in Sichuan (Zhang 1992), where 
high mountains also form a mosaic of relatively dry and wet biotopes mostly with very distinct 
demarkation hnes.The species of the latter group are distributed in relatively moist, warm areas, 
affected by monsoon periods. A. (A.) elegans is ar. example of the penetration of these elements 
as far as to the lower part of the river basin of Ussuri and to Japan. 
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Atatract. Skulls of mice of the genus Mur Linnaeus. 1758 from two localities in Albania and a single locality ra NW 
Greece wcie evaluated using nor metric morphological criteria as well as bivariate and multivariate morphometric 
analyses While (he morphological analysis showed rhe mice to be con specific with the hillock mouse, M. spicilegus 
Pciinyi. 18S2. both the bivonalc and multi vanatc analysis revealed u fairly high level of differentiation from the mam 
stock of the species and a close affinity to a mound-builder population from Ulcinj, recently described as a distinct 
subspecies The mice investigated In the present study arc first specimens of A/. spicilegus recorded in Albania and 
Greece 

Morphometries distribution, zoogeography, hillock mice, Mm spicilegus, SW Balkans 

INTRODUCTION 

The distribution of the mound building mouse (hillock mouse), Mus spicilegus Petenyi, 1882, 
has long been poorly understood, mostly due to its morphological similarity to the house mouse, 
M musculus Linnaeus, 1758, on the one side, and the Macedonian mouse, M. macedonicus 
Petrov et Ruzic, 1983, on the other. Thus, in the former case, misidcntifications has led, among 
others, to wrong conclusions on the north-western border of the M. spicilegus range (see Ma- 
cholan 1995, 1996b for details) as well as on the occurrence of this species in such places as 
mountains and/or buildings. In the 'latter ease, confusing the hillock mouse with its close rela¬ 
tive, M. macedonicus, obscured the distribution and evolutionary history of outdoor mouse spe¬ 
cies in south-eastern Europe. To give just a single example, Miller (1912) described house mice 
from ..various localities'* in Montenegro and Albania under the subspecific name spicilegus. Yet 
he applied the same name for mice from the Pannonian lowland as well as for those from 
Sweden and the Baltic coast of Germany and thus, in spile of the great information potential 
Miller’s report could have had, the actual status of his specimens from Montenegro and Albania 
is necessarily equivocal. 

It was about two decades ago that methods of biochemical and molecular genetics shed light 
into the then intricate systemattes of the genus Mus Linnaeus, 1758. Accurate identification of 
mouse species, using enzyme electrophoresis, subsequently enabled to develop morphological 
and morphometric tools for diagnostics of individual species (Darviche & Orsini 1982, Gerasi¬ 
mov et al. 1990, Macholin 1996a and references therein). 

Recently, attention was paid to the systematic status and morphological relationships of a 
presumably isolated population of mound-builders from the vicinity of the town of Ulcinj, Mon¬ 
tenegro, living at the shore of the Adriatic Sea (KryStufek & Machokm, m press). It has been 
shown that in spite of a close affinity to M. spicilegus (mound-building behaviour, morphologi¬ 
cal diagnostic criteria), the Ulcinj population is morphometrically remarkably differentiated 
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from both M. maccdonicus and other M. spicilegus populations. This has led to the description 
of the population as a new subspecies of Mus spicilegus (KiyStufek & Machol&n, tn press). 

Currently, cur knowledge on the range of the Adriatic subspecies and, at the same lime, on 
the SW distribution border of the hillock mouse in general, is limited to the Ulcinj beach. There¬ 
fore, we focused on evaluating voucher specimens of mice from Albania and NW Greece. depos¬ 
ited as skulls anc skins in the collections of the Charles University and the National Museum in 
Prague. 


MATERIAL AND METHODS 

I fki very cwrcof ihc material under study cnermpasw* Mtc male from Scodra ai the NW ticr.it of the townot'Shkodcr (NW 
AJb.'tQu, idl 20 L’l nsl.; Nulicm*! Musoum, Ncv 7812/68,1st 1 I (4.5 I93B staff of llift Institute of Paraxhfilogy). previously 
msidcnufuxJ bs M imisculut , upo rrw le fnvmTuanc (central Albania, ail 140 mast., Charles Uni v, No. AW, teg. 29 9 1960 
Han&k), tentatively identified as M. abiotic (- M nwedvntius) m the collection protocol; ami two males am] one female 
from VIahem* (Ana Distr.hpirus. NW Greece, alt. 20 it. isl.;Charles Uruv.. No BG3123. BG3I24. BG312:?. tc*. !5 
16 J* 1985 Vohralik). referred toas M abbotlt ( D M. r*uK£,icnxus)w Sofianidou& Vohraiik (l99])(Fi|[ II. 

The individuals listed above were compared with the L'kmj population (U. r,-21) as well as with samples, ofall tivetaxa 
ol mice Ixoiu throughout tutopoandnorthern Africa M .rpic.itcgus originated from Austria{SA. D-19),Ukraine &. Molda¬ 
via (SU. r.=26), and Yugoslavia (SY, n b).M mucttkmicus from Greece (MG; i»-24). Macedonia (MM. it ?$). and Turkey 
iMT, n-12). M rpniui originated tTom Morocco and Tunisia (SI'A: n=3C}, S Spain (Granada. SPK; n-J7), and 3 franco 
(Petit Trsvcrv, La Chipdlo.I.aGardiolc; SPF; n-12); M.domcaiOB samples were from S Albania arid Mor. tc n cgto (S arandi, 
viciimy ofLakc RurnrKil.Qticpani. Ufcmj, DA.n=f9),<jcrmaiiy(FisCnfniig, Rcichortsliofcn h IflgolsCadt; DD, n=i4),and 
Greece (Macedonia: UG; Q-20J.A/ musniius samples were from ihcOech Republic (Bfe<dav;MCZ;n-2l) amt Slovakia 
(Ruski Pcruba.MSK, n=20) The voucher specimens are deposited »i dieMonlpclltci University II(A/ sprtius), National 
Museum in Prague a nc Slovene Museum of Naitmil Ilisicvy in Ljubljana (DA}, ZooJcgjschc Sii3tssommiung in Munich 
(DDi. Charles University in Prague (IXJ) and Institute or'Landscape Ecology m Brno (MC2, MSK). Details on die M 
nptciteguir and M macedomcur samples ate etver. in Kryitufek & Macholin (in press). 

Motphological diagnostic keys described inMaeholan(l99('*a'lwcrcujed for identification ofindividual samples and 31 
crania) and denial measurements wvrcloken for multivariate analyses as described in Kryslufek & Macholdn (submitted) 
OnLy mature non-scncsccni annuals were measured. Canonical vnnatc analysis (CVA)*hi all Ike 31 variables wususod to 
examine among-groups relationships (size-in* analysis) In order to assc.s die relative mtluoncc of suee and shape and 
extras ! die size or growth component from live data i ‘size-out' analysis), the following procedure was adopted first, multiple- 
group principal components analysis (MGRCA) was earned oul on the 17 cranial and 14 dental variables separately since the 
two ilata subsets were shown lo be independent as to iheir ‘size’ vectors (Kryitufek & Macholan, submitted): then the first 
prmcipaJ components. Supposed to encompass the size components, were excluded Horn bolh the cror.uil end denial daia sets. 
In the following seep, the two subsets were pooled tc give a single set oI'29 size-independent variables and these in turn served 
as an input for subsequent *snse-Out* CVA (Klingenbcrg. peri. comm }. 


RESIH.TS AND DISCUSSION 

Mice from Tirana and Vlahema (the skin of the Sfikod£r specimen was not available) were 
short-tailed and light coloured, and cjuite similar to M. macedonicus from N Greece {about 350 
skins examined by V. V.). The only apparent difTerence between Greek Mus maccdonicus and 
the individuals under study was the coloration of the ventral part which appeared to be snowy 
white in the latter while being darker, whitish to while-grey and sometimes (in uld animals) 
even ochraceous, in the former furthermore, the demarcation line between the light belly and 
the yellowish-brown dorsal pari was more distinct in the specimens from Thane and Vlahema 
than in northere-Greek M. maccdonicus. 

The values of zygomatic index of ail the five specimens measured were higher than 0.72. 
suggestmg those animals to belong to the group of Outdoor species (Macholan 1996a). Their 
skulls were rounded in the lateral view, with smooth ventral wings of the pari eta Is and straight 
to concave anterior margin of relatively tall and narrow zygomatic plate. The lingual outline of 
M 7 was concave. This clearly placed the specimens studied within the Si. spicilegus stock. 
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In Fig 2 . (wo bivariate plots are shown, which appeared to be of some value in discrimination 
between the Ulcinj population and other hillock mouse populations (KryStufek & Mucholdn. in 
press) In Fig 2A. the width of M, (LaMli) is plotted against its length (LMli) and this graph 
sepuraics fairly well all the three groups, namely M macedomcus (squares), M spialegus (cir¬ 
cles). and .,Ulcmj“ (triangles), the five specimens concerned, indicated by closed symbols, ap¬ 
pear within the Ulcmj cluster When the width of the zygomatic arch (B) is plotted against 
LaMli (Fig 2B), the Ulunj sample overlaps with M macedomcus, whereas M spicilegus is 
clearly separated, the position of the Albanian and Greek mound-builders is rather intermediate 



Fig l Mapot Ihc southern Balkans wilh sampling localities of Ihc Adnauc subspecies o(M spialegus, indicated by black 
triangles, an asterisk shows ihc lype locality of Ihc taxon M macecUmius sites arc indicated by circles iliosc silcs from 
which ihc mouse skulls were investigated with multivariate morphometric analysis arc indicated by filled circles whereas 
open circles show localities taken from literature (Greece Onenas 1966, Kock 1974. Niclhatnmcr 1974. Vohralik & Sofi- 
anidou 1987. 1992. Sotiamdou & Vohralik 1991, Machol4r. I996h. Bulgaria Paspalcv cl a! 1950. Markov 1962. J964, 
Bonhomme ct al 1983. Vohralik 198.5. Vohralik cl al, in press. Yugoslavian Macedonia Petrov 1992. Macho Ian 1996b. 
Vohrjlik ct al, in press . Turkey Fcltcn cl al 1971, KryStufek & Machoian. in press) The systematic stilus of short-tailed 
mice from Limini (Ondnas 1966). a sue south of Vlahema (open square), is uncertain 
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Fig 2 A Bivcriatcplotoflt»cwidlhofthcFtrstlo\vermolar(LaMli)againstitslcr.gth(LMIi);B-LaMliploTlcdaga:nM 
the width of Ihc zygomatic arch (B) Symbols squares M maiedomcus-, circles - M sptctlegui\ mangles - the Ukcfflj 
population; dtamend - Shkodfr (N Albania), star -Tiranc (central Albania); pentagons - Viahema (NW Greece) 


The multivariate analyses were divided into two steps: in the first step, both ‘size-in’ and 
'size-out* CVA were performed on eastem-European outdoor species only. As shown in Fig. 3A, 
the Ulcinj population was clearly separated from both outdoor species. The position of the ani¬ 
mals from Albania and NW Greece seems to be intermediate between this and other M. spicile- 
gus populations due mostly to two individuals from Viahema. However, the discrimination 
analysis showed all but one individual to belong to the Ulcinj population (U), the only exception 
being a single specimen from Viahema, misidentified as M. spicilegus from Ukraine (SU) The 
minimum-length spanning tree (MST), superimposed over the group centroids (Fig. 3B), con¬ 
nected the Viahema, Shkoder and Tiranc specimens with the Ulcinj population which, in turn, 
showed morphometric affinity to Greek M. macedonicus (cf. also KryStufek & Macholan, in 
press). In the ’size-out' analysis, all the three samples under study again appeared closest to the 
Ulcinj population, yet ihis was connected to the Ukrainian (Sli) sample (I'ig. 3C). 

The results of these multivariate analyses confirm Uie systematic position of the animals 
Studied within the Adriatic subspecies even though the level of their morphometric ditlersntia- 
tion from hillock mice from the main range seems to he slightly lower than that of the Ulcinj 
population, it should be noted, however, that the samples comprise single or very few individu¬ 
als each and this does not allow us to conclude more closely on the level of their morphometric 
divergence. 

In the second step, samples of the remaining three mouse taxa were added to the analysts in 
order to assess the morphometric relationship between the eastern outdoor species and subspe¬ 
cies and their western-European outdoor counterpart, M spretus Lataste, 1883, as well as two 
commensal species, M. domes licus and M musculus. In this case, given the close relation to the 
Ulcinj population, the Albanian and Greek hillock mice were pooled with the Adriatic subspe¬ 
cies. Both ‘size-in' (Fig. 4A) and ‘size-out’ (Fig. 4H) analyses showed a quite similar pattern, 
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where the eastern outdoor mice were distinctly separated from the commensal taxa and M. 
sprents had a ..central 4 ' position in between. 

Although this study does not pertain to any phylogenetic inferences, it is worth mentioning 
That the MST partems resemble closely the evolutionary relationships within the whole group of 
European mouse species as revealed by molecular studies (see Boursot el al. 1993, Sage et al. 
1993 for a review), including the mutual positions of African, Spanish and French \f. spretus 
samples, apparently reflecting the colonization route from presumptive ancestral Aliiean popu¬ 
lations, through Spain to southern France. The situation is summarized in Tig. 5, where the 
VIST from Fig 4ft is superimposed onto the map of sampling localities of the outdoor mouse 
populations (commensal taxa are omitted in the figure). 

The position of the A/ spretus lineage close to a common ancestor of the Eu-opean mouse 
taxa seems to be corroborated also by the relatively high variation in some morphometric traits 





Fig 3 A - Plot of the fiut two canonical variates a* revealed by the 'sizc-in' CVA. Sample acronyms arc as follows: M. 
maiedmKua MG Greece. MM - Macedonia, MT - Turkey, M. rpictlegus- SA - Austria, SU - Ukraine and Moldavia, 
SY Vbivodina.Yugoslavui,U l.'kmjtSKD • Shkodcr.TIR Tiranc; VIII-Vlahcma B -Tbrcc-riimcnsior.a)plotofthe 
first three omonicalaxcs: nummum-limgih spanning trcc(MST) is superimposed onto the group centroids C ID plot of 
population centroids basedoo ‘grze-out' CVA. 


223 





B 


si* 


I MM * r \ 



Fig 4 A 3D plot based on *si2C-m’ (TVAofpopuIattom representing all the LuropeMi mouse species 13-3D plot based on 
*si«-oot‘ C\’A VIST superimposed onto the croup centroids SKD, TIR and VI.11 sample' were included in the Ulcmj 
population (L) Acronyms M sprints SPA Morocco mwl Tunisia. SPF Spain. SPF France. M domiUcus HA 
Albania and L’kinj, DD - Germany. LK» Greece, M mustulus MCI - Czech Republic. MSK Slovakia, acronyms for 
remaining populations are the same as in Fig 3 



Fig 5 MapofF.uiope. Asia Minin and northern Africa with sampling sites of outdoor mice populations. interconnected until 
MSI. indicated Numbers represent MaJialanobis distances taken (together with MSI i froui 'suie-out' CVA (see big 4IJ lor 
details). 
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such ns ihc shape of the zygomatic plate, the shape of Mi, and especially the shape of the lingual 
outline of M\ which fluctuated even within a single population between both extremes while 
being much more consistent in all the remaining taxa (M. -Macholin, uapubl. results). 

It can be concluded that, according to the multivariate morphometric analyses and the evalu¬ 
ation of diagnostic morphological traits, the lowlands around Lake Shkoder and those stretch¬ 
ing along the Adriatic and Ionian coast as far as the Arachthos River in NW Greece are inhab¬ 
ited by mice recently described from iJlcinj. Montenegro as a distinct subspecies of A/. spicilegus 
(Kiystufck & Macholdn, in press). All hitherto known records of this subspecies are continec to 
localities situated nearby the seashore and within the altitudinal range from the sea level (Ul- 
cinj) to 140 m (Tirane). On Use contrary, mice collected at two inland and higher-situated Epirus 
localities (Komtsa and Perama, both 480 m asl.), examined by the authors (cf. I‘ig 1), belong 
undoubtedly to the Macedonian mouse, Mus mucedonicus. This suggests the Adriatic subsjre- 
cies of M spicilcgus prefers coastal and lower-situated sites in that region. Because the occur¬ 
rence of outdoor short-tailed mice was reported also from other lowland localities along Greek 
western seashore as far southwards as to S Peloponnesos (lig. I), it would be highly desirable to 
check their specific status. This raises also the question about the western limit of M. macedo- 
nreux, which was considered to occupy the whole area of the S Balkans from European Turkey 
throughout Bulgaria, Greece and the southern pans of Yugoslavian Macedonia to Albania (see, 
for instance, the notoriously known and frequently reappearing picture by Honhommc ct a!. 
(1984. Appendix I]) and its conceivable ecological interactions with the hillock mouse as well. 
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A hi tract. Sxrr.al nricumauzatwn in ihc Amuulac is reviewed It is shown, that ancestral Jorms had highly pneumatized 
.srenia Dunns evolution, sternal nr.cematicily has been often reduced, and several diving forms lost is entirely Presence 
of mldituiivtl pneumatic foramina makes it proha We, that Anns ( Lophone.tta) specula/undes King, 1 82fl is nut related 
in Ihegcitiis/inaj. but iiMieeptahahly belongs With Ihc core caruunine genera Canama, Plcctropteron anAAlopocbeit, 

Sternum, pneumatization, evolution, Aves, Anatidae, world-wide fauna 

INTRODUCTION 

The waterfowl (Anatidae) is a higly diversified group of birds (MJikovsky 1987), which is re¬ 
flected in morphological adaptations. In the present paper I describe variations in the pneuma- 
tization of the waterfowl sternum, with special respect to their adaptive and phylogenetic signi¬ 
ficance 

No detailed study of sternal pneumatization in the waterfowl has been performed so far. 
although it is well known, that the condition varies among the genera (Vcrheyen 1955, Woolfer.den 
3961). Livezey (1986) included data on sternal pneumatization in his phylogenetic analysis of 
Recent anseriform genera. 

The stema were examined m the comparative collections in the Paleontological Institute of 
the Russian Academy of Sciences (Moskva), m the Natural History Museum (Paris), and in the 
author's collection (Praha). Slema of the Miocene anatid Mioneita was studied in the Natural 
History Museum in Berlin. 1 was kindly allowed to work in the collections by A. A. Karchu 
(Moskva), C. Lefevre (Paris), and B. Stephan (Berlin). I thank them all. Sec Appendix for the 
list of examined taxa. Taxonomic arrangement of the waterfowl follows Johnsgard (1979). 

STERNAL PNEUMATIZATION 

Most of the modern waterfowl have pneumatized stema with a single pneumatic foramen in the 
anterior part of the sternal basin (Tab. I). Additional foramina are present is others, while 
several waterfowl genera possess non-pneumatic stema. 

Additional pneumatic foramina (,.lateral foramina") can occur in the sternal basin either 
along its borders. I found the latter condition in Coscvrubu, A user, Branta, Alopochtn. Pit- 
ctropier us, and Anas specuiarioides. Hints of these foramina were also present in some indivi¬ 
duals from the genera Dendrocygnu (bicolor). In addition to these lateral foramina, also the 
midline of sternal basin can be perforated. I observed this condition in Cyprus (s. sir), and 
Cairina. Hints of the medial perforation were also present in one of Iwo specimens of Anser 
cygnoides, and in Chloephaga melanopltru. Anseranas has both lateral and medial pneumatic 
foramina in live sternal basin, but lacks the anterior pneumatic foramen. 
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T3blc ] Patterns of sternal pncumati2ai!on in Ihc waterfowl and allied laxa A anlcnor foramen in the sternal basin, D - 
medal foramina in the sternal has in, C - lateral foramina in Ihc sternal basin, D - foramina on the ventral side of the stemeJ 
halm, ailing keel hniis, E - foramen in the frontal edge at mar.uhnum * - present,0) = variable,-= absent Data for taxa 
marked by an asterisk woe derived from Live/cy (1986) 
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Coscoroba is unique in having pneumatic foramina along the keel basis at the ventral side of 
Ihe sicmal basin 

Rarely, pneumatic foramina are present also tn the front of the sternum [Cygnus, Coscoroba, 
and Netiu peposaut) In Cygnus (sg Olor), sternal keel is inflated, and contains loop of trachea 
(see also Wetmore 1951). which enters the keel through the anterior edge 

Non-pneumatic slenia are typical for Thalu.ssornts, Sumuierui, Melamltu , Clangula, Tachye- 
res, Oxyura. Batura, and the Miocene Mionetta Aythya has a very small anterior pneumatic 
foramen, which is even absent in some individuals Aythya is apparently at the evolutionary 
wedge between pneumatic and non-pneumatic sternum 

Close relatives of fhe Anatidae (Anhimidae and Phoemcnptendae) have highly pneumatized 
sterna (see Tab I ) 


DISCUSSION 

Adaptive significance of sternal pneuiiiati/atioii 

All the water fowl genera, which Jack sternal pneumatization, are specialized for diving Also 
Aythya, which tends lo lose pneumatic slenia, is a genus of diving ducks Not all these genera 
are closely allied to each other (see Livezey 1986) This makes probable, that diving ducks 
increase their hodv density by limiting pneumati/ation of their skeleton, inci sternum How¬ 
ever, having nun-pneumatic sterna is nol a necessary condition for the evolution of diving liabits 
in the waterfowl, because Mergus , Hucephala, Htstnomcus, and Polysttcta, also specialized for 
diving, have pneumatic sterna Absence of sicrnal pneumatization in the Miocene whistling 
duck Mionetia indicates that it evolved diving habits 

I axonuinic implications 

Anaseranas has a unique pneumatization pattern of sternum Tins is in accord with many other 
peculiarities it has, and supports its separation from the family Anatidae, advocated earlier by 
Livezey (1986) arid Mhkovsky (1996) 

Marked differences in sternal pneumatization between swan subgenera Cygnus and Olor 
support the view-, that they should be separated at the generic level (cf Wetmore 1951, Livezey 
1986, Mhkovsky & Svec 1986) 

Within the Ansennae (sensu Johnsgard 1979). Cygnus , Coscoroba. Anser and Hranta have 
highly pneumatized sterna C)gmts (seasu stricto), Olor and Coscorolw dilTer from Anser and 
Branta in having an. additional frontal pneumatic foramen In the Anatidae, 1 found this fo¬ 
ramen also in the single specimen of bletia peposacu This South American species is sometimes 
separated at the generic level as Metopiana , but no doubts have been casted on its affinities to 
Netta Study of further specimens of Netta pcposaca is needed to see, whether frontal pneumatic 
foramen is a standard character in this species Coreopsis and Shctonetta have reduced pneuma- 
ticity of stoma, similar to typical Anarmac 

Within the Aimlinae, a group of genera, formerly united in the tribe Cairmim ( Alopochen, 
Catnna and Plectroptemn ) have additional, lateral pneumatic foramtna in the sternal basin 
This supports their dose affinities one to another lateral pneumatic foramina in stomal basin 
are present also in Anas spccuhmoides It is a less known South American duck, often separated 
a: the genus level as Uiphonetta (Riley 1914, Boctticher 1952, Wolters 1975-1982) Boettichcr 
(1952) placed Lophonetta in die neighbourhood of Tadorna, but pneumatization patter of ster¬ 
num provides evidence, that it is more closely related to Cainmni (sensu stricto) Anas is a 
broad, weakly defined genus of generalized ducks (cf Mhkovsky 1987), and it is well possible, 
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that unrelated species arc still included in it. Previously, this was proven for Salvadorina war- 
giuensis (Mlikovsky 1989). 

Different paeumatizahon patterns in diving ducks indicate, that Mergus and Rucvphaiu are 
noT closely related to the so-called marine diving ducks (Melanuiu, Clangula. etc.), as is often 
assumed (e. g. Livezey I9K6). This finding supports the conclusions of finish (1976). 

Livezey (1986) lister! Polysticla among the tuxa with non-pneumatic sterna, but die specimen 
I examined had distinct anterior pneumatic foramen in sternal basin. This mighi be individual 
variation, but at least some Polysticla individuals still possess pneumatic .sterna. This is further 
character, which separates Polysticta from typical eiders of the genus Somateria($ee also Livczcy 
1986, Oates & Pnncipato 1994), to which it otherwise appears to be closely reiated (Woolfcnden 
1961. finish 1976, Livczcy 1986). 

Evolutional-)- patterns 

Screamers, closely related to the Anatidae, have highly pneumatized sterna. This is true also for 
Anserunus. Cygmis, and Coscoroba, which arc generally considered most ancient anatids. This 
makes highly probable, that ancestral Anatidae had highly pneumatized sterna, with several 
pneumatic foramina. In the course of evolution, sternal pneumarization became reduced. A 
single pneumatic foramen is thus characteristic for most of the derived Anatidae. In diving 
forms, sternum has often lost pncumaticity, presumably in order to increase body density. This 
state is known already in the ancestral Dendrocygninae (sensu Johnsgard 1979), where Mionet- 
ta and Thalassomis possess non-pneumatic sterna. Obviously, loss of sternal pncumaticity evolved 
several times in the Anatidae. 

Reversal of the common evolutionary pattern, leading from high pncumaticity to its loss, is 
possible in the Cairinim (sensu stricto). Their sterna are well pneumatized and have additional 
pneumatic foramina in the sternal basin. In this, proper Cairinini are similar to geese, with 
which they are apparently unrelated (Woolfcnden 1961, Brush 1976, Livezey 1986). Re-gaining 
high pneumaticity of sternum might be an adaptation to terrestrial life habits of these birds. 

CONCLUSIONS 

Ancestral Anatidae appear to have had highly pneumatized stema. Later, pneumatization be¬ 
came reduced in various phyletic lines. Several taxa, specialized for diving, lost sternal pneuma¬ 
tization. 
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APPENDIX 


List oCcitamlnrd species 

Taxonomic arrangement of the Ar.diKlac follows Johnsgard (1979) Usually, only otic specimen per species was enmruned 
Higher numbers arc given in parentheses 

PhoeiHCoptcridac Fhoenuopterus tuber Linnaeus, 1758(5) 

Anhimidae Chuunac.h avarra (Linnaeus, 1766)(9) 

AnsnunaMnne <4nsc'uwx senupoimala (Latham. 1798) 

Dendroeygrinao Demlrmygno arborea (Linnaeus, 1758), D javameu (Horsficld, 1821). D bicobr (Vicillot, 1816), D 
a:tiuiwalis(LinQiCM. 1758), D vntuaui (Linnaeus. 1766) 

Anscnnac Cvgnus {Cygnus} oior (Gmclin, 1789) (4). C melanocoryphus (Molira, 1782), C utratus (Loilain, 1790). 
Cygitu* (Oior) buiOnuior Richardson. 1832, C. cygnus (Linnaeus, 1758)(2). C bewteht, C cohmbtanus (Ord, 1815). 
Ctysiorvba coscoroba (Molina, 1782). Anse-r onset (Linnaeus, 1758) (2), A ulbifrons (Scopuh. 1769) (2). A cygnoides 
(Linnaeus, I '58)(2), A mdirus (Iatharn, 1790) (3), 4 (abut is (Latham. 1787)(2)..4 eryShropus (Linnaeus. !75H)(2), 4 
caeru/esetns (Linnaeus. 1758) (2), A nmi Cassm. 1861, Urania canadensis (Linnaeus, 1758), ft true vpsts (Bechslem. 
1803), 8 ruficolL’ (Pailas, J7695.3 berrucla (Linnaeus, 1758) (2), ft sandvicemu (Vigors. 1834). Cerevpsts novaehoh 
la mime Latham, 1801 

Tedominac Ch/mphuga putu (Gmclin, 1789), C mrlanoptcra (fcyton, 1838), C rvbtdictps Se later, 1861. C po’uo- 
ct'phala Sclnler, 1867, Ahpm hen uegyptmea (Linnaeus, 1766), Tadorna tadorna (Linnaeus, 1758). T udornoules (Jar- 
<lmc cl Selby. 18281. T fcmigmea (Pallas, 1764). / vanegata (Gmclin, 1789), Tachyeres pteneres (Foraer, 1844) (2) 
Anaanac PL'clmptems gambensts (Linnaeus, 1766). Cainna moschata (Linnaeus. 1758). Neltupus armmanJeUtma 
(Gmclin. 1789) Calonetta leuorpfirys C Vicillot, 18 \(t), Aix sponsu (Linnaeus, 1758) (3), A gah-ncutain (Linnaeus, 1758) 
(2), Chenoneitu jubalu (Latham, 1801), Anar platyrhynchos Linnaeus, 1758(4), A poecilerhynika Forator, 1781 (2). A 
crvcca Linnaeus, 1758 [2), A omen,-ana Gmclin. 1789, A sleeper a Linnaeus, 1758, .4 qi/etqutdula Linnaeus. 1758 (2), 
A undulala Dubois, 1837 (2), A /ormosa Gcorgi, 1775, A acuta Linnaeus, 1758, A bahamensn Linnaeus. 1758, A 
ciypeata Linnaeus. 1758.4 falcata Gcorgi, 1775(2), A discors Linnaeus, 1766, A rhynchoti* Latham. 1801,4 [Salva- 
Jornui) naigtuenui Rotschild ct Hartert, 1894, A ( Lophonetta ) spcculanoides King, 1828 ,Marmaronelta angusnrostns 
(Mcnctncs, 1832). Neita rujina (Pallas, 1773) (3). N pcposaca (Vicillot, 1816), Aythya vahsmerm (Wilson, 1814) (2). 
A Juhguia (Linnaeus, 1758) (4), A col Ions (Donovan, 1838) (2), 4 fenna (Linnaeus. 1758), A boen (Radde. 1863). 
A aff, «m(Hyton, I838)(2).4 amencana (Eylon, I838),4 mania (Linnaeus, I761).4/i>roco (Gucldcnstacdl 1770) 
Mcrgmac Somatena speciabihs (Linnaeus, 1758) (2), Polys tic la stellen (Pallas, 1769). Histnonicus hirirtomcus (Lin- 
r.jcus. 1758). Clangula hyemalu (Linnaeus. 1758) (2), Mtrlanitto nigra (Linnaeus, 1758) (2), M perspicillata (Linnaeus, 
1758 ).Bucephala clanguia (Linnaeus. 1758). ft a/6«>/u(Linnacus, 1758), Mergus tucullatus Linnaeus, 1758 ,M albellus 
Linnaeus. 1758 (2). M senator Linnaeus, 1758, M merganser Linnaeus, 1758 
Oxyunnac Oiyurajamaicensis Gmclin, 1789, Biziura lobata (Shaw, 1796) (2) 
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Aiutracl ThcfolWingncwbuiaand new combi nations are proposed Phycochini-lrih > ‘.Mrnsyrhus&m il for M. 
brachyptems sp. n. (China province Qinglun), Ncotnchiorhyssemus gen. n fee N babnult i (Menard, 1917) 
comb n , A', balthasdri (RakoviC. I98?)cy«nb n ,jV borunensts (Nakanc. 1 960) comb, n . .V. esakit (Nomura. 1943) 
ccmb n. N expanucottts (Be curd. 1930) comb. n.. At hausen (Balthasar, 1933) comb, n, A hegen (I'ctrovtiz, 
1968) comb, n . .V Sursutus (Clouet. 1961) comb, n . ,V klapaleh (Balthasar, 1963) ccmb. r., N. malabancut 
(8a3thasar, 3 961) comb n.N maihnt(Rakov\t, 1987)comb n ,A’. m-m'icwn (Rakov-d. l987)comb.ti. l V.^(vt>n(ru 
(Pctrovitz, 1968) comb. n.. A r . umlulicutus (Pctrovilz, 1968) comb, n , Pittmms pen n for t‘ omnuelasus up. n. 
(Nepal. India- Uttar Pradesh); Rhyssemus murghabensts (Balthasar, 1967) cotr.b n (transferred from Myrhessus 
Balthasar, 1955). Keys to tribes and genera of the subfamily Psaminodnnac arc presented. Brachyplcry m Psamir.odi.nac 
is briefly discussed. 

Taxonomy, new laxa, nev* combinations, hey, braehyptcry, Coleoptera, Scarabaeoidea, Aphodiidae, Phycochinl 
trib. n.. Me&syrbvs brachypterus gen. n. et ip. n., Seotrichiorhyssemus gen. n„ Pittinius omniset os us gen. n. el 
sp. n„ Rhyssemus. world-wide fauna 


INTRODUCTION 

A considerable rccen*. progress in the investigation of the subfamily can be documented by the 
fact that 10 new genera out of the total 24 so far described were established in the course of the 
last 20 years as can be seen in the catalogue by Dellacasa (1988a) and in two more recent 
original works by Gordon & Pittino (1992) and Stebnicka (1994). 

On the other hand, in synthetic works appearing during the last two decades, either only 
certain groups of genera or only certain zoogeographical regions are considered - e. g. Gordon 
& Cartwright (1980), Rakovif (1981a, b), Pittino & Mariani (1986), Rakovi£ (1986), and Gor¬ 
don & Pittino (1992). Thus, with respect to the development outlined above, as well as to the 
present introduction of new taxa, we will try to summarize the present taxonomic status of the 
subfamily Psammodiinae in the form of keys to tribes and genera on the world basis, which 
could be helpful for practical purposes. 

We have recently received specimens of two new species and genera of the subfamily Psam¬ 
modiinae Their description is presented below. We also propose certain changes at the generic 
and tribal level. 



MATERIAL AND METHODS 


llic following aides identity the collections (wising the material examined in the text 

DKCP -Czech Republic. Praha. David Krai collection, 

;kCP C/cch Republic, Podibrady. Jifi Rqsck collection, 

MRL'D Czech Republic,DoWichovicc. MilaslavRakoviicollection, 

NMPC Czech Republic, Hraha, National Museum (Natural History) collection (J Jehnok), 

RCXir -CzechRepublic. iYnhu.RadckCcrvcok* Election, 

RPCM - Italy, Milano. Riccardo Pltimo collection 

Specimens ofdic newly dcscr.bec species arc provided with one red label [Name of a taxon] gen n.sp r, .HOLOTYPUS 
or PARATYPUS (p] with No f'cx rtatk][h|, Milos lav Rakovid & David Kraldct 1997Jpl Exact Label data ate cited for the 
types Authoi’s remarks and complementations arc found in square brackets, |p| - preceding data arc printed, (h| the same 
but hrtr.dwnltor. 


NEW TAXA AND NEW COMBINATIONS 


Phycochini trib. n. 

(Kg 7) 


Tvre genus Phycodius Drour. 1886 770 

The Australian monolypic genus Phycochus (with the species P gram ceps Broun, 1886) is, 
however, distinctly different from all the other genera due to the presence of the following 
characters (for material examined see Rakovic 1981) 

superior and interior apical spurs of metatibiae of equal lengths, 

- outer surface of mctatibia bearing considerable tooth-like tubercles, not arranged in longitudi¬ 
nal rows (Fig 7), 

unusually short metastemum, 

- acute angle between mctatibia lower margin and apical margin well observable in the view of 
metatatibia outer surface (Fig 7), 

- unusually long trochanters, 

- elytra] striae rather indistinct 

Within about 400 currently known species of Psammodunae, four of the above characters occur 
only in the genus Phycochus Only the species Cieopsammodius hydropicus (Horn, 1887) exerts 
a certain similarity in two characters (short metastemum and longer trochanters), which is 
probably a matter of convergency 

This combination of characters suggests that the genus probably belongs to a separate pliyle- 
uc line and thus, the new tribe Phycochini is proposed here 

The difficult problem of the tribal classification of Psammodunae has been successfully solved 
by Pittino & Mariam (1986) Based on their action, the tribes Psammodtmi and Rhyssemmi arc 
currently recognized Both tribes include genera with complete as well as reduced pronotai 
structure We believe that the complete pronotai structure was probably developed (or perhaps 
reduced) during the phylogeny independently in different groups 
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Messyrhus gen. n. 

(Figs 13-16) 

Tvpe sru.ns Me&syrhwt b’uchyplcrus sp n 

Diagnosis. Body slender, clylra very slightly broader behind (Fig. 13). Byes small, visible in 
dorsal aspect. Clvpcus obtusely dentate each side of anterior eniargimitioa. Frontoclypcal suture 
absent. Head vertex without oblique ridges arranged in chevron (Fig. 14). Pronotal structure 
almost missing, consisting only of vestigial transverse furrows and posterior longitudinal fur¬ 
row. Setae along lateral and basal pronotal margins druseform (Figs 15, 16). Scutellum visible, 
small, triangulate. Humerus denticulate, humeral umbone absent. Blytral intervals almost flat, 
with very slightly expressed granules. Elytra! striae with short spinlike setae. Brachypterous, 
elytra not coalesccnt Metastemum of usual length, not shortened; metastcrnal plate glabrous, 
without punctures. Mesocoxuu scarcely separated by inetaslcniurn. Femora slender, profemur as 
wide as metafemur. External surface of metatibia with distinct teeth arranged in two longitudi¬ 
nal rows. Protibia considerably widcml (Fig, 13). Mefafibia slender, only slightly expanded 
apicaLly. Angle between metatibia lower and apical margins almost right. Terminal spurs of 
meiatibia slender, not foliaceous. Superior terminal spur of metatibia much longer than inferior 
terminal spur and equal in length to tarsomeres I and II combined Basiinelatarsomere modera¬ 
tely, however, yet distinctly, symmetrically widened apically. Last abdominal sternite withous 
transverse impression. 

Differential diagnosis. The genus can be separated from the other genera of the subfamily 
Psamrr.odiinac, h-ibe Rhy.ssemim based on the key to genera presented below. It is probably most 
closely alUcd to the genus Rhyssernodes, particularly due to the length of the upper terminal 
spur cf the metatibia, shape of the basimetatarsomcrc and presence of two rows of teeth on the 
metatibia external surface. The genus Messyrhus gen. n. is, however, distinctively different 
from Rhyssernodes due to the absence of oblique ridges on the .head vertex and to its reduced 
pronotal structure. 

Distribution. Qinghui province (China). 

Name derivation, Messyrhus is an anagram of the generic name Rhyssemus, mas cu I mum in 
gender. 


Messyrhus hracliypterus sp. n. 

(Figs 12-15) 

TypEMahkiaI Hclo«ypidi«19piir.ilypcsNr>s I 9 (jII females), labelled: "Ch [-CHnu] SQmuhak.ca 1300m. 12°I6'N 
y6’2y’t.? 6F7.I995, 20 kin N NANQEN, cultural steppe", paralype No 10 (female), labelled: ' China-SEQinghai. read 
Toramorkog - Nantqin, 30 km N NanqCn. c% 3500 m, 24 6 1995". Hololypc end paratypes 1--5 in DKCP. Nas 6-7 in 
MRCO. No A in RCCr, No 9 m RPCM, and No 10 m JRCP 

Description. Body elongate oval, convex (Fig. 13). Colour blackish except for reddish brown 
clypeai margins, anterior pronotal margin, anterior pronotal angles, head appendages and legs. 
Dorsal surface shagreened, moderately shiny. 

Body length 2.7 2.9 mm. 

Head (Fig 14) distinctly convex. Clypcus medially strongly elevated, with anterior margin 
deeply oinargiaalu between dentate angles; lateral margin very broadly rounded, only shallowly 
separated from genae. Genae rounded, distinctly exceeding eyes laterally, with several, relative¬ 
ly long setae. Eyes small, visible in dorsal aspect. Clypeai surface granulate, granules rounded 
or slightly transversal, becoming gradually larger in size posteriorly; disealiy each granule bear- 
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mg very short seta Posterior part of head without pair of oblique ridges, but wuh irregular 
horseshoe-shaped impressions and posteriorly simply, finely punctate 

Pronotum (Fig J5> transversal, length-to-width ratio 1 1 45, with only fwo vestigial trans¬ 
verse ridges formed only by irregular, smoother and rather shiny areas, with only one pair of 
subobsolete transverse furrows Posterior longitudinal furrow only very slightly expressed An¬ 
terior angles almost rectangular Lateral margin broadly rounded, slightly cinarginate at round¬ 
ed posterior angles, distinctly crcnulate Basal margin distinctly bordered Lateral and basal 
margins with row of dniseform setae (Fig 16) Surface covered with irregularly spaced and 
rather irregularly sized, relatively large, shallow punctures, arranged in irregular, approximate¬ 
ly transversal rows Punctures with irregularly crenulate margin, most of them bearing short 
spmlike seta Discally and anteriorly, some punctures smaller, horseshoe-shaped Areas between 
rhese “rows" with several smaller, irregularly spaced and irregularly shaped punctures 
Scutellum small, almost triangulate 

Elytra (Fig 13) only slightly dilated posteriorly, with small, sharply pointed humeral denti¬ 
cle Intervals moderately shiny, almost fiat, with one row of very slightly expressed flat tuber 
cles Striae distinct, alutaceous, with row of punctures crcnating inner side of interval margins 
Most of punctures bearing short spinelike seta 

Brachypterous, wing narrow', reduced, reaching approximately to 2/3 of elytron length 
Metastcmal plate wuh narrow, smooth zones along anterior and posterior margins Mesoca- 
xue scarcely separated by inctastemum Area between these zones with coarse (punctured and/or 
wrinkled) structure and with deep longitudinal impression Femora slender, shagreened, aluu- 
ceous profemur as wide as smooth, shining meso- and metafemur Meso- and metafemur along 
anterior and posterior margins with row of several long setae Protihia tndentale, unusually 
wide, continuously widened from base to apex (Fig 13) External surface of meso and inetati- 
b:a with distinct teeth arranged in two longitudinal rows Terminal spurs of meso- and metatibia 
slender, not fohaceous Superior terminal spur of mesotibia much longer than inferior terminal 
spur arid .scarcely longer than tarsomeres 1 and 11 combined Superior terminal spur of metatibia 
much longer than inferior terminal spur and equal in length to tarsomeres I and IF combined 
Basimetatarsomcrc moderately, however, yet distinctly, symmetncaly widened apically Last 
abdominal stemitc without transverse impression 

Pygidium roughly scabrous, with four long apical setae 
Collection circumstances All the type specimens except for paratype No 10 were collected 
from openings of marmot burrows They were buned in loess soil under droppings According 
to the available literature (Bibikov 1968, Hoffmann et al 1993) only a single marmot species, 
Marmora hm day ana (Hodgson, 1841) (Mammalia Rodentia), is known to occur in the Qing- 
liai province Paratype No 10 was taken from dry excrement of domestic yak {Bos grun/uens 
Linnaeus, 1766) 

Name derivation The specific name brachypterus denotes shortened wings of the new species 
Disscussion Different degrees of the wing reduction (from brachyptery to aptery) can be en¬ 
countered in all the tribes of the subfamily Psammodnnae, at least of some representatives of 
certain genera (as e g in the genera Afrodiashclus, Bnndalus , Geopsammothus, Phycochux, 
Ptammodms, Psammorpha, Rhyssemus, Tesanus) This probably originates through the adap¬ 
tion to extremely windy conditions of certain biotopes (sea coasts, deserts, Alpine plateaus, etc ) 
Tins adaption reduces the vagihty of the species and thus also a possibility of driving with wind 
to the other, unsuitable habitat Tins concept is also supported by the fact that brachypterous to 
apterous Psammodnnae are tighly related to their habitats and they car. hardly survive at diffe¬ 
rent sites The cases known up to the present time within this group were probably developed 
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Tigs 1- 12 l-'’-nhimciaiibia,di>isolaicraiasp^ct;8-l1 -head,dorsal aspect, 12~ftnMiu.w»ruii5eto.irugcn n ctsp n 
huhiius ofboJplypo, dorsal aspccl I PhyxiemoJuso/ie*lahs{\h>\sat\l cl Ccd.u1, 1874), 2 - Geopw/n/nodius hytiropi- 
cio (Horn, 188?}. 3 GranulopsumnuxlwphdUuIui |Fajr;r;ure. 189?). '» Amphadopswnmobius zietei (Bluckhuni. 
]8W). 5 -Sicardia pwnwiodiformiT Helper, J8!>6,6 leiarimauhipemvO-ai. 1904). 7 Phytwbus grant* eps Broun. 
IKM, 8 - Tnehiorhy\semus rtpanus Q\<xr.. 1871). 9 - V imgeianux (Clouci. 1901), 10 -Neotnchtorhyuemuf tunutus 
{ClmiCt)comb. n . M -iV ballhasari (Rakovid) comb n 
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Figs 13-16 Messyrhus braehypurus ger n d sp n holocypc, dorsal aspect 13 habitus. 14 head, 15 pronotum. 16 
posterolateral margin of pronotum with diusefvrm setae 
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independently of relations between particular iaxa and thus, the brachypetry to aptery is most 
probably of no phylogenic importance. 

Seotrichiorhyssemus gen. n. 

(Figs 10, II) 

Tyre species . 7rfchio'hyssemui>hirmlusC\a\&\, 190! (by present designation). 

Diagnosis. Small (2.3 to 4.5 mm), rather matte, dark brown to black species, oblong oval, only 
slightly broader behind. Head strongly convex, granulate, head surface with more or less dense¬ 
ly distributed setae. Eyes small, visible in dorsal aspect. Clypeus eniarginate anteriorly, mode¬ 
rately or angularly rounded each side of cmargination. Gena slightly protruding, with few acute 
setae. Head vertex uniformly granulate, without oblique ridges and without any trace of arrang¬ 
ing granules in formations reminding of oblique ridges (Figs 10, II). Pronotum with five trans¬ 
verse ridges, live transverse iunuws and a posterior longitudinal furrow. Pronotal lateral and 
basal margins with more or less apically dilated setae. Pronotal surface with short setae situated 
in depressed areas (furrows, lateral impressions). Scutcllum visible, small, triangulate. 

Elytron with ten striae and ten intervals. Regular rows of setae along medial margins of 
intervals; few individual setae along lateral margins of intervals can also occur. Macropterous. 
Superior terminal spur of metatibiae longer than or as long as first metatarsomcres.Ventral 
surface also dark. Considerable longitudinal wrinkles along anterior margins of abdominal stcr- 
nites. Metastcrnal plate mostly coarsely punctate. 

Name derivation. Adding prefix ”neo“ in front of generic name Trichiorhyssemus\ masculinum 
in gender. 

Discussion of the present proposal. Psanimodiinae are characterized by strongly convex, gran¬ 
ulate head and by their typical, either complete or reduced pronotal structure. The complete 
structure is formed by five transverse ridges and five transverse furrows, at least the fourth and 
fifth ridges are medially interrupted by a posterior longitudinal furrow. Between the fourth and 
fifth ridges, there is sometimes an accessory transverse swelling each side of the posterior lon¬ 
gitudinal furrow The reduced pronotal structure consists of more or less distinct two pairs of 
lateral impressions (corresponding to ends of the first and third transverse furrows), posterior 
longitudinal furrow and sometimes also rows of coarse punctures corresponding to vestigial 
parts of some of the transverse furrows. 

Within the subfamily Psammodiinae, which includes over 400 species (Dellacasa 1988a), in 
species with the complete pronotal structure, there arc mostly one or two pairs of oblique ridges 
on the head vertex arranged in a chevron, whereas in those with the reduced pronotal structure, 
these oblique ridges arc lacking. There are few exceptions concerning three genera out of the 
currently known 27 genera that fall into the subfamily Psammodiinae. 

The firsl two cases concern species from the western hemisphere with the complete pronotal 
structure and with the absence of the oblique ridges on the head vertex, which were thus recently 
separated from the genera Psammodius ami Hhyssemus to be included into newly established 
genera Neopsammodius and Neorkyssemus (Rakovic 1986, and Gordon & Pittino 1992, respec¬ 
tively). The third problem, which has not yet been solved, concerns the genus Trichiorhyssemus , 
which currently includes 34 species - aft with the complete pronotal stmeture, some of them 
bearing oblique ridges or. tire head vertex and some others missing these ridges (see e. g. Figs 8, 
9 and ■ 0, II, respectively). Thus, for saving the consistency of the system within the subfamily 
Psammodiinae, the separation is proposed of the later 14 species from the genus Trickiorhysse- 
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mus with establishing the new genus Neotrichiorhyssemus to include (for material examined see 

Rakovid 1983, 1987) 

Neotrichiorhyssemus babaulti (Benard, 1917) comb. n. 

Tnchtorhyssernus babaulti Benard, 1917 167. Balthasar. 1964 593 (revision), Rakovid, 1987 3 (revision), Dcllacasa, 
1988a 424 (catalogue) 

Distribution India 

Neotrichiorhyssemus balthasari (Rakovid, 1987) comb, il 
(Fig 11) 

TnehiorhysA'mus balthasari Rakovid. 1987 11, Dcllacasa, 1988a 424 (catalogue) 

Distribution SW India 

Neotrichiorhyssemus boninensis (Nakane, 1960) comb. n. 

Triihiorhvmemus bomnenas Nakanc, I960 5. Balthasar, 1964 593 (revision), Rakovid, 1987 9 (revision), Dcllacasa. 
1988a 424 (catalogue) 

Distribution Bonin Islands 

Neotrichiorhyssemus esakii (Nomura, 1943) comb. n. 

Trichiorhyssemus esaku Nomura. 1943 30. Rakovid, 1983 14 (revision), Dcllacasa. 1988a 424 (catalogue) 
Distribution Micronesia 

Neotrichiorhyssemus expansicollis (Benard, 1930) comb. n. 

Tnchiorbyssemus expansicoihs Bdnard 1930 632, Balthasar 1964 593 (revision), Rakovid, 1987 7. Dcllacasa. 1988a 
424 

Rhyssemus (Tnchorhyssemus) expansicoihs Pith no, 1984 85 

Distribution S India 

Neotrichiorhyssemus hauseri (Balthasar, 1933) comb. n. 

TYichiorhyssemus hausen Balthasar, 1933 117, Balthasar. 1964 592 (revision). Rakovid, 1987 4 (revision), Dcllacasa, 
1988a 424 (catalogue) 

Distribution Kalimantan 

Neotrichiorhyssemus he^eri (Petrovitz, 1968) comb. n. 

Truhwrhyssemus hexeri Pctrcmtz, 1968 8, Rakovid, 1987 3 (revision), Dcllacasa. 1988a 424 (catalogue) 
Distribution Sri Lanka 
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Neotrichlohyssemus hirsutus (Clouet, 1901) comb. n. 

(Fig. 10) 

IVtchtarhysseurua hirsulus Clocfl, 1901 .’5. Schmidt, <9 22- 521 (revision). Balthasar, 1963 138 (key), 1964 592 (revi¬ 
sion); RakoviC. 1983 11 (revision): Kakovid, 1987:6(revision). Dctlacasi. I9 SSb 424 (catalogue) 

Tnchtorhyssemus canes Qtnard. 1918:542 (syn by Schmidt, 1922: 521) 

TnrheorhyuemuSSOirpanai Rallh.ruir, 1963 139 (syr. h> RakoviC, 1987 6). 

Tnchiortiyssemus umoanus. RakoviC, 1983: 12 (revision) 

Distribution. Sli Asia, New Guinea, Pacific Islands 

Neutrichivrhyssemus klupaltki (Balthazar, 1963) cninb. n. 

Tnthivrhyssemrw kJapulnkt Baltfiroar. 1963.136; Rallhasar, 1964 590 (revision); Rakovif, 1987; 8 (revision); Dcllacasa. 
1988a. 424 (catalogue) 

Distribution. S India. 

Xeotrichiorhyssemus malabaricus (Balthasar, 1963) comb. n. 

The hi oHtyssent us malabaricus Balthasar. 1963.137. Balthasar, 1964; 594 (revision). RakoviC, 1987. 8 (revision) 
Thduorhyssemus maJabricus (! error) Dcllacasa, 1988a 424 (catalogue). 

Distribution. SW India. 

Neolrichiurhyssemus malkini (Rakovif, 1987) comb. n. 

Tnchorhyssemus malkm RakoviC, 1987 10; Ocllacasa, 1988a: 424 (catalogue). 

Distribution. New Hebrides. 

Neotrichiorhyssemus matthewsi (Rakovif, 1987) comb. n. 

THehtorhyssemus matthewsi RakoviC, £983. 13; RakoviC, [987. 5 (revision); DeUacasa, 1988a. 424 (catalogue) 
Distribution. Timor. 

Ntotrichiorhyssemus setiventris (Petrovitz, 1968) comb. n. 

Jhchtortiyssemus setivenim Petrovitz, 1968. 10; RakoviC, 1987. 9 (revision), Dellacasa, 1988a 424 (catalogue). 
Distribution. SW India. 

Neolrichiorhyssemu v umbilicalus (Petrovitz, 1968) comb, n 

Trnkmrhyssernusumbilical™ Pcirovilz. 1968; I). RakoviC. 1987. 3 (revision). DellacaM, 1988a-424. 

Distribution. Sumbawa. 

We do not inleiid to discuss die status of the species left in the genus Tri c hiorhyssemu v but we 
tend to accept a suggestion by Pittino (1984) that TMchlorhyssemus can possibly be only a 
subgenus of the genus Rhyssem us. It is even possible that e. g. species with various types of 
elytra! intervals will fa)] into different subgenera, however, this action could be possible only 
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within the scope of a revision of the whole genus Rhyssemus, which is beyond the scope of the 
present communication 

It is of interest that species of the genus Ncotnch i orhyssemus gen n prevalently occur in 
Asia, Australia and Pacific Islands, whereas most .species left in the genus Truth/orhyssen>ux 
occur in Europe, Africa and Western hemisphere (fig 17) 

Pittinius gen. n. 

(Fig 12) 

Tvn irtcii's Piilintu y awatWoyn :* sp n 

Diagnosis Body .slender, elytra almost parallel Whole dorsal surface distinctly setaceous, setae 
at least in prunotum and elytra probably clavate Eyes well developed, visible in dorsal aspect 
Ctypeus sharply dentate each side of anterior emargir.ation Frontoclypeai suture absent Head 
vertex without pair of oblique ridges arranged in chevron Pronotum without trace of transversal 
ridges and furrows, covered densely with large shallow umbilicate punctures bearing short cla¬ 
vate setae Setae along slightly crenatc lateral and basal pronotal margin clavate Scutellum 
visible, small, triangulate Humerus without denticle, humeral uinbone present Elytra! inter¬ 
vals Hat, with slightly expressed row of granules Granules bearing short, clavate setae Elytral 
striae narrow, deeply expressed Mctalhoracic wings functional Metasicmum of usual length 
(not shortened), metastemal plate ilat, bearing several short setae Mesocoxae scarcely separa¬ 
ted by metastemum Femora slender, profemur as wide as inctafcmur External surface of metat- 
tbia with distinct teeth arranged in two longitudinal rows Metatrbia slender, only slightly ex¬ 
panded apicaliy Angle between metatibia lower and apical margins almost right Terminal 
spurs of nielatibm slender, not foliaceous Superior terminal spur of metauhia much longer than 
interior terminal spur and equal m length to tarsomeres l and II combined Basitarsomere mode¬ 
rately, however, yet distinctly, symmetrica ly widened apicaliy Last abdominal stemite without 
transversal impression 

Differential diagnosis For the differential diagnosis see the complex of diagnostic characters in 
the keys to tribes of the subfamily Psammodunae (page 244) and to genera of the tnbe Rhyssemini 
(page 245) It is probably most closely related to the genus Mysarus, particularly due to seta¬ 
ceous dorsal surface and reduced pronotal structure 
Distribute Nepal, India Uttar Pradesh 

Name derivation The name of the genus was chosen in recognition of outstanding contributions 
of Dr Riccardo Pittino (Milan, Italy) to knowledge of the subfamily Psammodunae and of some 
other groups of Aphodudae, masculinum in gender 

Pittinius umnisetosus sp. n. 

(Fig 16) 

TvpfMAiEAiAL Holotypc (female), labelled ‘Nepal, 22 -26 5 ]990,ChitvanN P (= National Parti], S Bilylcg |j>]'al light 
|b) \ deposited ir. DKCP JWypc No I (female), labelled 'N India Uttar Pradesh 450 in Rishi Kcsh V|[I (19JS8 [K ] 
Wcmcrjlgt) [hf, deposited tn RPCM 

Description Body elongate, oval, moderately convex (Fig 16) Dark brown, antennae yellowish 
brown, legs arid anterior ciypeal margin reddish brown Dorsal surface slightly shiny to matte 
Body length 2 5 mm 

Head convex, with small, rather uniformely distributed granules, without posterior oblique 
ndges Granules equipped (at posterior part of their circumference) with very short, erect setae 
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we?l perceptible in lateral aspect, hardly perceptible it: dorsal aspect. Anterior clypeul margin 
with sharp, elevated angle each side of emargination. Genae small, of nearly semicircular shape, 
with few fine, minute seUic. Eyes large. 

Proaotum transversal, length-to width ratio 1:1.40, shagreened, matte, with large, umbili- 
eatc punctures bearing .short, semierccl, clavate setae, considerably larger Than setae on head 
Impressions ar.d/oi areas free of punctures a( sides corresponding ro posterior longitudinal fur¬ 
row and Lateral vestigial parts of third transverse furrow (occurring in I'sammodiinae with com¬ 
plete pronotal structure). Basal pronotal margin, crenale lateral margins and posterior comers 
with larger, clavate setae. 

lUytra subparallel, iength-to-width ratio 1:0.74, with ten striae and ten intervals Striae very 
distinct, in form of grooves. Intervals flat, bearing rows of small granules, situated rather late¬ 
rally than medially in each interval. Granules equipped (at posterior part of their circumference) 



Fig 17 Distribution of species of the genera Weatnchunhyssemux gen n ard Tnchion'iy.aeir.ic Clouet 1 Ntotnchia- 
rhyssemus hirhuuhi (Bcnard) comb n .2 - .V hallhasari (Rakovid) com!), n , 3 .V biutuu’fuis (Nakane) comb, n , 4 - N 
esaktt (Nocuurfl) comb n„ - /V cxf.vinsuoHn (8£a»rd) comb. n, 6 V hausert (BoRhifsir) comb n . ? - A’ hegen 
(Pcrroviiz)comb n,S H.htrsunis (Clouet)comb.n..9 A' klopaieki (Bal<b8sar)comb a. Ill -A. matabaricvt (Balibusnr) 
comb n., II -A’ muibnt (Rakovid)comb.r .12- A’./ru:c:6BH , 'i(Rafcovii} conb n, I3-.V setivestrnt (Pctrovu?)comb. 
II, la - V umfnUaitus (Pctrovitr) comb it. IS - Trurhmrhyxsemus jJhubkartaa (PitOtlO, I9S3), Id - T. .iliamaCux 
(Hinton |93S), 17 T uspcruliu (Wnlcihousc, 1#75), lR-7 tuu/lnr (Clouet, 1901), 19 T. hisigiUafus (Rcnurd, 192*1). 
20 I (touch W Koshantscbikov. 1916.2J - T torp/unu* (Cloucl. 190]). 2? T cwruettus (Bales. 18*7). 23 T 
dafittairim r'efrovclz. !967. 24 7 decorsa Bcnurd, 1914. 25 T eltgons (J'ctnmte, i 963). 26 T foiaenstx Pdeovia. 
1968. 27 -T fruhsiorier Pctrovuz, 196b, 21* - 7. lastmottx Clouet, 1901, 29-7.’ toitgetarsahs Bcnard, 1921. 30- T. 
nepiilenst* (Pittlno, 1983). 317" <Tcci<fen/afj.T{Endr&di, 1976). 32 T flifudoinstitus (Ptrtmn, 1984). 33 - T npatius 
(H urn, IS7I), 3-1 T seCutosus (Rciftcr, I 392) 
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with semxerect. clavate setae, similar to those on pronomm. Odd intervals (sutural interval in¬ 
clusive) mostly complete, nearly achieving elytral apex; even intervals mostly shortened poste¬ 
riorly. 

Metastcmaf plate centrally concave and smooth, marginally flat and bearing several short, 
semi erect seate, longitudinal line shortened anteriorly end posteriorly. All femora shiny, bear¬ 
ing numerous short, semierect setae; slender, profemur as wide as meso- or metafemur. iVonbia 
tridenlate. Meso- and metatibia slender, only slightly expanded apically. Angle between meUi- 
nbia lower and apical margins almost right. Terminal spurs of metatibia slender, not foliaceous. 
Superior terminal spur of metatibia much longer than inferior terminal spur and equal in Icnglh 
to tarsuiuercs 1 and 11 combined. Basimctatarsomere moderately, however, yet distinctly, sym- 
melncaly widened apically. Abdominal stemites scabrous, with rows of very short, spinltke 
setae. Last abdominal stemite without transversal impression. 

Collection circumsatnces. Both the type specimens were collected at light. 

Nav.k ohxivAtioN. The specific name ommselusus denotes lliat all surface od the new species is 
setaceous. 


Rhyssemus murghabensis (Balthasar, 1967) comb. n. 

Myrheutu murghab*nsi\ Balthasar, |%7; Dcllacasa. 1988a: 420 (catalogue) 

The genus My rh ess us has been considered till now to include the following species: M. afg- 
hanus Balthasar, 1939, M. mirabilis Balthasar, 1955, M. samurai Balthasar, 1941, and M. 
murgbabensis. 

All the relevant Balthasar’s holotypes kept in the NMPC were examined during the prepara¬ 
tion of present keys to genera and it was found that the first three species have a characteristic 
pronotal structure as follows: uniform granulate area instead of first to third transverse ridges; 
deep furrow behind this area; granulate area behind this deep furrow, again (instead of fourth 
and fifth ridges), medially interrupted by deep posterior longitudinal furrow. 

On the other hand, the fourth species has five (though if fiat and granulate) pronotal ridges 
and thus, the new combination is proposed here. 

SUMMARIZATION OF TRIBES AND GENERA 

The differences between characters of the two principal tribes of the subfamily were perfectly 
characterized by Piltino & Mariam (1986). The keys below arc presented to include the new 
tr.be and genera proposed here with respecting the concept of these authors. 


Key to tribes of the subfamily Psammodiinae 

I (4) Superior icnninaf spur of mclnUbia much longer ibun inferior icrimnoJ spur External surface of mcranbia witn heavy 
(nearly transverse) cannae (Fig. 6), vestigial nriges (Figs 4.5) or more or IcsscistincT teeth arranged in longitudinal row 
{Figs 1.2) or two rows (Fig. 3). Mctastcmum of usual Icnglh except for Species GeopMun/naJua hydntpuw Nearly 
right angle between inctatilna lower and apical margins (Figs 1 —<*) 

- (J) Mostly plumper animals, elytra mostly considerably broader behind Profcniu: narrower Ihanmctalcmcr Basiractlar- 

Minuru considerably, asymmetrically widened apically .P.tamrrxxliini 

3 12) Mostly slender aiumaJs, elytra parallel, subparallcl. ut most moderately broader behind. Profemur as wide asot Wider 
ihiir metatemur Hasimctatarsomcrc elongate, subcylindncal. only slightly to moderately, symmetrically widened 

apieaily.. .-. Rhyasemwi 

4(1) So pen or and inferior terminal spins of equal lengths. Outer surface of meUMibta wiih considerable tcothlikc granules, 
not arranged m longitudinal rows (Fig. 7) Mctastcmum vnusmiUy snort Considerably acute angle between mctatibia 
lower mid up: cal margins (Fig. 7) ...~... .PhycncF.int trih. n. 


244 



Key to genera of the tribe Psammodiini 

1 {10) Gcrcr* with complete prunoial structure (five transverse ndges anil five transversefurrows) 

2 (3) Elytral intervals costatc ... ./VMswmm Rakovii, 1979 

3 (2) Flytral intervals either flat orconvex, however, nevercosucc. 

4 (7) Elytral intervals Cither partially or completely granulate 

5 (6) S«ac along pronotum lateral iraugirt, acuminateapicaily. posterior wings normally developed, functional .. 

..-.-.- . Gramiinpsammodiui Rakovid, 198 I 

( (5) Setae along pronotum lateral margins dilated apically, posterior wmgs strongly reduced, elytra coaksccnt.. 

.. .... -.. ffn/u/atoLaadin, i960 

7 £4) Elytral intervals never granulate. 

8 (9) Head vertex with oblique ridges arranged in chevron. ^...Psammodius Falldn, 1807 

9 (8) Oblique ndges on head vertex absent. ...... Neoiaommatu.1 Rafcovid, 1986 

10 (V) Genera with reduced pTonmal structure (lateral impressions corresponding io ends of first and iViird pionotal fur- 

imvN. posterior longitudinal fiirrow and possibly also rows of coarse punclurcs along some vestigial parts of 
transverse furrows) 

11 (12) Dorsal surface with long, hairlikc setae.. . — .. ..7h chtopsammobuit Petrov rtz, 1963 

[2 (II) Dtiisal striccc glabrous 

13 (18) Mela tibia wilh either one or two nearly transverse vestigial ridges (Figs -1.5) or with heavy can na a (Fig 6) 

14 (IS) Claws setaceous ... Sirrurdia Reuter, 1896 

15 (14) Claws hornlike. 

16 (17) Metaub>a with one or two vestigial ndges.-.-.. . Aph<>Jrjpsamini>biu' F.ndrfldi, 1964 

17 (16) Mctaubis with one or two heavy carinac...Tkrarjrrv Rakovid, 1981 

18 (13) Mctatibia with teeth arranged in longitudinal row (c.g Fig 2) 

J9 (20) Clypcus toothed each side of anterior cmorgmatHNi .. (Mloruopsimmodw Gordon &I’llttH0. 1992 

20 (IV) C'lypeus rounded each side of anterior cmargtnalion 

21 (22) Eyes very small, frontal suture absent ....i;eop.5aw*ir>(/tusGordon&Pitnno, 1992 

22 (21) Eyes normally developed, frontal suture present. 

23 (24) Pronorum surface with extremely coarse punctures throughout, mctatibia slender only apically widened_ 

. Diortic/ui Mulsant, 1842 

24 (25) CL'arscpuncluresonpronoliinisurfacc(ifprcsi;nt)anaiigalalofigvvatigciolfurrows,mctatibia robust . .. .. 

... -. LetopsammoJius RsVowb, 1981 

Note. Ingogius Endrodi, 1976 is a genus originally included by its author into Aphodiini, how¬ 
ever, listed in the caialoquc by Dellacasa (1988a) under Psammodiinae, tribe Psammodiini, based 
on its preliminary examination by Pittino (personnal communication by both G. Dellacasa and 
R Pittino) We have not seen the type species and thus, we have not included the genus into the 
present key, however, based on the original description, it can be differentiated from other gen¬ 
era. inter alia, based on the fact that it is the only genus of Psammodiini with reduced pronotal 
structure and costate elytral intervals. 


Key to genera of the tribe Rhyssemini 

1 (14) Pronotal structure complete, formed by five transverse ridges and five transverse furrows (accessory swelling may 

be present between fourth and fifth ridges, each side of posterior longitudinal furrow). 

2 (5) Dorsal surface with setae. 

3 (4) Head vertex with oblique ndges (Figs 8. 9), mctastcmal plate mostly finely punctate..... 

.- .. Ihchicrhyssemus Ck>ui3.1901 

4 (3) Oblique ndges ofhead vertex absent (Figs 10, II). mctastcmal plate mostly coarsely punctate... .. 

.- .-.-. yeotncfuo/fryssemusgen. n. 

5 (2) Dorsal surface glabrous 

6 (?) Elytral intervals smooth, body strongly elongate, parallel.... . Patarhyssewus Balthasar, 1955 

7 (6) Elytral intervals either granulate or transversely wnnklcd. body oblong oval, subparallel 

8 (13) Superior terminal spur or mctatibia at most as long as, however, most typically shorter than basimctatarsomerc. 

9 (12) Head vertex with oblique ndges 

10 (II) Last abdominal stemite with a deep transverse impression. Rhyssemus Mulsanl, 1842 
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11 ((01 Transverse impression of last abdominal ifcmifc absent . R/iyasemarphut Clouet, 1900 

12 (9) Ohliquc ridge# cm head vertex absent . A •eorhyssvnws Go*«Win & Pittino. 19 92 

13 t&) Superior luminal spur of mctalibiaatleasTas long as the first and second larsomcrcs combined... 

.,. Rhyssemodes Renter, 1892 

14 (11 Pronciol structure reduced, not k»n>C'J by five transverse ridges. 

15 (18) Dorsal surface with setae (Fig 12 ) 

If, (I ~) Ely&al jntorvaJs smooth .-.-. Mysarm Peirovifc, 1962 

17 (16) fclytralintervalsgranulatc. ... . .... .-.. .- .. ftuuma gen. ■. 

18 (IS) Dorsal surfiicoglabrmis. 

19 (20) Humerus todcnitetiJaic..... -. Psammnrpha Stebmeka, 1994 

20 119) Humerus either with one tooth or without tooth. 

21 (22) Mctaribia with pair of more or less distinct vestigia, oblique ridges.-. Bon/atnu PittinoA Manaiu. 1986 

22 (21) Mclafibia without oblique ntlfiCS 

23 (26) Pnneipal dorsal surface aiua strongly s’nagrcencd, quite matte. Elytral intervals granulate 

24 (25) PronoUitn with large granules, with unusually deep transverse depression correspoodinR to third transverc furrow. 

r.ach cl>lral interval with row otlarge granules Superior terminal spur shorter than fust and second metatarsi)means 
combined , . Myrhessus Balthasar, 1955 

25 (24) prnootutn nor-gram:late, with Large horseshoe-shaped punctures, with shallow vestigial third transverse furrow (Fig 

15). Each elytiul interval with two rows of small grai as (Fig. 13) Superior terminal spur longer than first and second 
mctatarsomcrcs combined . Messyrhu.t gen. n. 

26 (23) Principal dorsal surface shiny' Elytra] intervals nor.-granuhiie 

2? (28) Flytral intervalseostatc... .. Afroduistictus Pittino & Mariam, 1986 

28 (?7> blylrai intervals either flat or convex, never co6tate. 

29 (30) Body cl.mg ate, sub parallel, ml her flat meso femur citliei 3R wide as or wider, than metafemur. 

. . Pleunphanu Mubant. 1842 

30 (29) Body rather plumper, convex, rncsol'cmur tmnower than metatemur.. Maty tom us Mulsant, 1842 


A c k n ow lodgements 

We arc indebted to l)i Riccardo Pillmo (Milano, Italy}, who possessed one of the two type specimens and considered the 
description cl the new gouts in the luturc Alter being informed about our intention to describe the new genus, lie friendly 
sent its his specimen to be included tr.to our study Our thanks arc also due to Dr Vladimir Vohrallk (Charles University, 
Praiu) for supply ing literature concerning Chinese mammals, Dr TomiS Scholz and the staff of the Laboratory of the Flec¬ 
tion Microscopy (Institute of Parasitology, Cc&kc Budd|oviCc) for help with preparing the SCAN nucrophotograpiis, and 
IJipl fog iaroslav Turna (hosteler: no Hand, Czech Republic) and all eolfcagiws and institutions listed in Mfltenaf arid 
methods section for enabling its In study material in their charge. 
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A new species of Chalcogcnia from Israel, and notes on the systematic 
position of the genus (Coleoptera: Buprestidac: Anthaxiini) 
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Abstract A new species, Chaicogenui haipmtu sp n from Israel, is described, illustrated and compared with 
related epecict Larva of C. Malpennigp n. is described m detail and compared with larvae of Anthaxiu Fschscholrz. 
1829: larval chatBctunsncs of Anthaximi. Mclarophilim and Kisanthobnni are given Replacement of Chalcogema 
Saunders, ! 871 train MdanophrJrn lo Anlhaxudi is suggested on the base of both imaginal and larval characters and 
a key to A mean Anthaxuni is given 

Taxonomy, larval morphology, Coleoptera, Buprestidac, Chalcogenia hulperinl sp. n., Palaearctic region 


INTRODUCTION 

The occurrence of Cha/cogenia theryi Abcille. 1897 developing on Acacia trees was reported 
for Israel and Sinai (Bytinski-Salz 1954, Mateu 1975). It was believed this species occupied the 
most northern part of the geographical range of Chalcogcnia Saunders, 1871, distributed exclu¬ 
sively in Africa. 

During collecting trips *o Israel in 1994 and 1996 the entomological expeditions of the Zoo¬ 
logical Institute of St. Petersburg collected some specimens and numerous fragments of this 
species in Negev and Dead Sea Area. The comparison of these specimens with those from Oben- 
berger's collection (NMPC) and type of C theryi (MNHN) has shown that Israeli specimens 
belongs to a new species which differs clearly from C. theryi being closely related to some 
South-African species. Laier on. the authors obtained additional material of this species from 
Mr. Josef Halperin (TAUI) and from some private collections. Mr. J. Halpcrin has also kindly 
supplied the authors with the larvae of this new species found inside the branches of Acacia trees 
in Negev. 

Tlic following abbre viations art used tr. the text GMCC-collection ofGianluca Magnani, Ccscna, Italy, GSCC- collection 
«.f Gianfranco Sami, Ccscna. Italy, JTIIC - collection of .To*ct'Halpcnn, Ncs Zyona, Israel. MNAC-collection of Manfred 
Nittiui-v Allcisweilci. Germany, MNHN Museum national d’Histoire nalurclle. Fans, France; NMPC National Mu¬ 
seum. Piuguc. Czech Republic; RLWR coJIccinaj of Richard L Wosicotl. Salem, USA; SPBC collection of Sumislav 
Propsi. Unto, Czech Republic; TAUI Department ofZoology Tcl-Aviv University. Israel, VKBC -collection of Vlt KuWft. 
Brno. Czech Republic: ZMAS - Zoological Institute, Si Petersburg, Russia, 

Chulcogeniu halperini sp. n. 

(Figs 1-24) 

Description. Body large and robust, rather convex, distinctly cuneiform (Fig. I); entire body 
metallic-bronze, tuisi, antennae and frons of male black with green-bronze lustre; underside 
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with small patches of while tomcntum oil prcepistems, pro-, meso- and metasremum and on 
abdominal srema, pronorurci and elytra asetase, from with short but rather dense, white pubes¬ 
cence, vertex with nearly indistinct pubescence, ventral side and legs with moderately long and 
sparse, white pubescence, epimerons and laterostcmiles with very dense, white or cream-whitc 
pubescence 

Head rather large, irons Hat (Fig 1). vertex flat, 11-12 times as wide as width of eye, 
clypeus widely, triangularly incurved anteriorly, fronlociypca! suture completely missing, eyes 
very large and convex, shgluly reniforni but not projecting beyond outline of head, sculpture of 
head consisting of very small and dense, um bill form punctures, space between them being smaller 
than the diameter of the punctures, antennae rather short, reaching inid-lcngth of lateral pronu- 
tal margins, first antennal segment pear-shaped. 2 5 times as long as wide, second segment 
slightly longer than wide, enlarged apieally, third segment sharply triangular, I 5 times as long 
as wide, segments 4 10 enlarged, trapezoidal, wider than long, last segment regularly rhonv 
boid, antennal .sensory areas - see Figs 25—26 

Pronotum moderately and regularly convex, 16 18 times as wide as long with small and 
shallow; nearly triangular laterobasal depressions, anterior pronota! margin very slightly lobate 
medially, posterior margin bismuous (Fig I), lateral pronotal margins somewhat angulately 
arched, nearly straight anteriorly and slightly incurved posteriorly, maximum pronotal width 
anteriorly of pronotal mid-length, pronotal sculpture consisting of fine and dense, simple punc¬ 
tures medially and dense, umbilical* punctures laterally (Fig I), puiicturaiion of lalerobaaa! 
depressions sometimes slightly prolonged forming indistinct, longitudinal wrinkles, lateral pro 
notal cannae incomplete, slightly S-shaped, not reaching anterior pronotal angles Sculdhim 
large, cord:form or slightly pentagonal, .is wide as long, sharply pointed posteriorly 

Klytra cuneiform, rather convex, 2 1-22 times as long as wide at humeral part (Fig I), each 
elytron with tour feeble, almost smooth, longitudinal carmae not reaching the very apex of 
elytra, home mi swellings smaii, basal, transverse elytra! depressions w'ci.-developed reaching 
second elytra! earina and divided by llie prominent basis of the third carina, posterior third of 
eiytral margins distinctly and sharply serrate, each elytron separately rounded apieally, elytral 
epipleura narrow and .shortened reaching only two thirds of elytral length, elytra! sculpture 
consisting of very small and dense, uinbilicate punctures which are transversely connected on 
lateral pans of elytra forming there short and fine, transverse wnnkies 

Praswmum lustrous and nearly useto.se medially, prostema! process slightly convex, some¬ 
what enlarged behind coxae, sharply pointed posteriorly, with very tine and sparse, simple punc- 
luration Abdominal sterna rather lustrous, sparsely and finely punctured with distinct medial, 
longitudinal groove which is reduced only to shallow, basal depression on the last two segments 
Resides of this groove, all sterna with a pair of small, shallow and rounded depressions on each 
Side, these depressions are usually covered with white lomentum and they are rather indistinct 
on anal .siemum Anal sic mum sharply serrate laioialJy, apieally with shallow, arched incurva¬ 
tion in male or deep, triangular notch and w ide, smooth, medial carina in female Legs relative¬ 
ly short, all trochanters of male with short but rather sharp spine Metafemurs of male conspic¬ 
uously .swollen, pro- and mesotsbiae slightly bent with inner serration arid long, dense serae 
(Fig 1). male metalibiae slightly bent outwards, their inner margin with sharp, robust tooth at 
the basal third and several smaller teeth between basal tooth and apex of tibia, also with long, 
inner bristles (Fig 1) Tarsi somewhat enlarged, shorter than tibiae, iursaf segments 1-4 with 
well-developed adhesive pads Claw's very slender, long and regularly arched, only very slightly 
enlarged at their base 
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Aedengus (Figs S. 9): rather long, flattened, parameres slightly angulate near their mid- 
length and sharply pointed apically; the median lobe of aedeagus simply and sharply pointed. 

Ovipositor (Fig. 3): of tubular type, very long, approximately 5.3 times as long as enlarged 
part, with prominent median lobe between styli. bearing clusters of straight, short spines and 
basieonic scnsillae at untero-lateral comers. Distal half of ovipositor covered with rather dense, 
straight and needle-like spines, distal margin of enlarged part with the line of basieonie scnsil¬ 
lae Tremistemites thin, slightly bent, with very long, narrow, stnghtly recurved branches, their 
apical sclerou/.ation poorly developed. 

Length. 9.2 15.0 mm (holotypc 10 0 nun); width: 3 5 5.5 mm (holotype 3.5 mm). 

Srxi.AL i>im<ii>khis\ 3 . Female differs from male by eoneolorous, bronze frons, narrower antennae, 
absence of spines on trochanters, not swollen metafemurs, simple, unmodified tibiae and by 
triangularly notched apex of anal sternum. 

Kami iji:R[vaiion. This new species is named after Mr. Josef Halperin, well-known Israeli spe¬ 
cialist in xylophagous insects. 

Tvrb maosi.u Hoktfvpc (malcl Israel. Southern Negev, (re no 5, N Shclomo, 5 km W of Flat. 8 iv IW4. Volkov itsh & 
Dolgovskayp leg Allotype (female) Israel, Southern Negev. Nahal Zihyr. reared in August 1 993 from branches of Acacia 
gc/rardn wgfWTOn collected in November 1002,1 H.ilperin leg. Paratypes ihesumedataasholu<ype(l male). Israel. 
Southern Negev, Joe. no 6. liar Hcaiyyahu, S00 m, 12 km NW of Elat, 9uv.1994, Volkovitsh & Dnlgovskaya leg. < I male) 
The seme data as allotype <3 malts, 2 females). Israel (Southern Negev), Tjmna res., reared cx Acacia, M. Niehtm leg 





Figs 1-2 I - Chalcaeenui htupenw $p n . holoivpe, 10 0 itmu 2 - adull larva of C halpenm sp. n., 22.0 mm 
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(1 TTdlcj Israel. Central Negev, Mizpc Raman, ox larvae, I 5 v:i I S.viit. 1995, from Acaciagtrrardu ncgmenxis, G. Mag" 
rant log. (5 males, 8 females) Israel, Central Negev, Mizpc Ramon, cx larvae Jl.vm 1995 from/t cacuigerrardti nege\ cri¬ 
sis , G bam a leg (2 males, 2 females). Israel, Arava Valley, Mushaav Ha/ova. wadi Shaliak, between agricultural fields, - 
110 in, Sharkey malaise trap, 5.v. 1995. M E. Irtwn, 30*46.33 N, 35*16 32 ti (G3’S) (1 female) Israel, Arava Valley. 4 km 
NE llazcva Field School, Nahal Iddan. 400 fl. 28.iv |9%. M. fc Irwin, 30° 47 38 N, 35*16 07 k (2 remain) Israel, 
Hu2CYQ. 1 5 vin 1959J Hulpcrm (2 males) Israel Arava Valley, Iddan. Side waddi bellow date orchard. -640 ft malaise 
trap, 6 v 19%, M k Irwin, 30”49 05 N, 35*16 55 E (J lctnalc). Israel, Arava Valley. Nah;il Onx-r. ex larvae > vm 1995 
from Acactitraddiana ,G Magnum leg (I mstlu,2 females) Israel Arava Valley, Nahar Omcr, Cx larvae S.ix 1995 from 
AuteuirnJdiana,G Saina leg (1 male, 1 female). Israel. Arava Valley, Yotvan, cx larvae 1 .vn -20 vm. 1995 from Acaaa 
tortiiu. G Magnani leg (3 males. 1 female) Israel. Arava Valley. Yotveta. cx l;nv® vi 1995 front Acacia toruhs, G. Sjuui 
leg fl female) Israel, Dead Sea Area, loc no 25, N David. Fn Godicnv. 21. iv 1994, Volkovnsh & Dolgovskaya leg., from 
dead branches of Acacia sp. (I dead specimen) Israel (Palestine), Ejn Host, 3 v 19. liurasch leg - Chalcogenia theryi 
Abcille.dct Dr Obcnbcrgcrfl female) Israel (Palestine), Wad: Fekra.c. 1 .10 v 19 , ex Acacia spirocarpu. log Byiwski- 
Salz(2 males, I female) fcgypt, Smai, Wadi Fciralv 9 iv 1973, Acaciu, leg. !)ytin.ski-Salz(1 female) Jordan, W^diGhuba, 
9 v I995.K.DetteSsen leg (2males,3 females) Joaunmer occ , 20m,5 kmSAquba.29°24N,34'59b',3 iv l994,Jcg 
S Bcdvlifj. dts (I male. I female) No locality \tbc\.Acactasptrvcvrp*i[\ male. I female). Hololypc and allotype depos¬ 
ited inTAUI,paratypes in TAUI, ZMAS,NMPC,GMCC. MNAC, RLWE.SPDC, VKDC 

Distribution. Israel (Southern Negev, Central Negev. Arava Valley, Dead Sea Area). Fgypt 
(Smai), Jordania. 

Bionomv. Larvae of this species dovclope under the bark and inside Ihe wood of minks and 
branches of various Acaciu species: A. gerrardii neyevensis, A. raddiana. A. lortiiis and A. 
spirocarpa. 

DiFFERhNTiAi. DIAGNOSIS. Within Chalcoyeniu we can distinguish two different groups: the most 
of species belong to ihe group which is characterized by slender, flattened body, smooth elytra 
without longitudinal cannac or with indistinct, slightly developed carinac and not enlarged or 
very slightly enlarged male femurs; species belonging to this group are often metal lie-green or 
blue, or brightly cupreous and males have not any conspicuous pubescence on inner margin of 
tibiae or femurs. The second group includes only four species: C sulciperuiis (Gory, 1841), C. 
femoraSa Kerremans, 1908, C. argodi kerremans, 1909 and C. halperini sp. n. This small 
group is characterized by rather convex, distinctly cuneiform body, well-developed and lustrous, 
longitudinal elytra! keels, strongly enlarged male metafeniurs and long, brush-like pubescence 
on inner margin of femurs or femurs and tibiae 

C halperini sp. n differs from C sulcipennis (South Africa), Cfernorala (Tanzania) and C. 
argodi (Somalia, Ethiopia) apart from its distribution by short and sharp spines on all trochant¬ 
ers of male, by the shape of metatibiac, form of aetlcagus, long, brush-like pubescence of male 
femurs and tibiae (only femurs with long pubescence in males of C. sulcipennis and C aryodi ) 
and slightly by sculpture of hind pronotal angles (large, deep punctures with central grams in C 
halperini sp. n. and simple, somewhat transverse punctures in C. sulcipennis and C. aryodi). C 
halpermi sp. n. also differs from both species mentioned above by its bronze colouration (black 
body with red-bronze pronotal angles ir. C argodi and black body with bronze ciytral interstices 
in t sulcipennis) and by narrower and less elevated elytral keels. 

Description of larva 

Matfriai (xavinfo (4 larvae) Israel, Nahal Zthor, 12 x 1991, from branchui of Acai'iagermnln ncgcvtnsts, J Halporui 
leg (I larva) Israel,Nahul Zihor, from branches of <f <acui gcrraniit ntgevensa, IS.viii 1992. J. halpcnn leg (3 larvae). 

Length of the different instar larvae: 9-22 mm. Larva (Fig 2) is of the usual buprestid type with 
strongly enlarged prothorax, corresponding to the I st morpho-ecological type of Acmaeoderella 
Co bos, larva (Volkovnsh 1979). 
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Figs 3-9 3 - ovipositor ot Ckulcvgenu halpertni sp. n.; A - acdcagus of C. argodi Kcttcmans; 5 - the same. C. suiapen- 
m> (Gdfy )i <\ C titeryi Abcille, media! lobe; 7 - ihc same, legmen; 8 — C. halperint sp. n. median lobe; 9 the same, 
legmen 
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Head and moutiiparts. Epistomc (Fig. 1 0) 5 I 5.7 times as wide as long: anterior margin hardly 
arcuate I y bisinuous between the semiglobular mandibular condyles; posterior margin slightly 
bisinuous, nearly straight, lateroposterior corners blunt, weakly obtuse-angled, nearly rectangu¬ 
lar and hardly projecting; lateral margins with deep antennal incissions. Epistomc hearing 2 
groups of 3 epistomal sensillae (Fig 10, es) arranged linearly at the anterior third of epistomal 
length, divided by slightly sclerotized strip m the. middle; each group consists of 2 shorn tri- 
ehoid sensillae medially and I campaniform sensilla laterally arising from the common basis. 
Clypeus (Fig. 11J narrow, membranous and glabrous, with anterior margin nearly straight. 

Labrum (Fig. II) trapezoid; anterior margin nearly straight between rounded antero-lateral 
comers, without lateral lubes, with straight sides, markedly converging posteriorly. Palantme 
sclentcs well-developed, transverse and sclerotized with well-developed, strongly sclerotized 
lateral branches and poorly developed, short medial ones (Fig. J1, mb) (terminology according 
to Volkovitsh & llawkeswood 1994). Each of media! branches hearing dorsally 3 medial sensil- 
lac of labrum (Fig. 11, insl): 1 short apical seta which hardly extends the anterior third of 
labium and 2 campaniform sensillae situated below apical seta posteriorly the middle line of 
labrum on the same level; the distance between apical sen: and both campaniform sensillae 
slightly more than that between them. Anterolateral sensillae (Fig. II, alsl) include 2 sharp 
setae and 2 campaniform sensillae externally and 2 short setae near the anterolateral margin on 
each side internally. The position of anterolateral sensillae is as follows: 

It 4 2t 

with external sensillae designations in the numerator and internal ones in denominator (1, 2, 
3,... - the ordinal number of sensilla from the most medial to lateral ones; l - trichoid, c - 
campaniform sensillae;,.()“ with fused bases, ,.4*’ - with closed bases,,. " with distant bases 
(Volkovitxh & llawkeswood 1994). External surface of labrum glabrous; epipharynx laterally 
with indistinct microspinulac surrounding the pharynx. 

Antennae (Fig. 16): 2-segmented, situated in the deep lateral depression of epistome; articu¬ 
lar membrane glabrous, forming a cover in which whole 1 st and base of 2 nd segments are sunk. 
First segment cylindrical, slightly narrowed towards the apex, 2 times as long as segment 2 and 
about 2 times as long as wide, strongly sclerotized; anterior margin glabrous with a campani- 
form sensilla externally at the middle and another one internally near the apex of internal mar¬ 
gin. Second segment cylindrical, about 1.5 times as long as wide with normally developed inner 
sclentes, with fine microspinulae at the anterior margin and with short tnchosensilla length of 
which is approximately equal to the length of the 2nd segment; apical cavity bearing sensory 
appendage and 2 hardly visible palmate sensillae at the basis of sensory appendage, the bottom 
of the cavity situated :n the anterior half of 2nd segment 

Mandibles (Figs 14, 15): black, strongly sclerotized, broadened at the basis, triangular and 
slightly longer than wide. Cutting edge with dorsal and ventral ridges separated by deep incis- 
sion, without apical tooth. 

Hypostome. Slightly sclerotized except oflatcral parts, bearing numerous short and indistinct 
trichoid and campaniform sensillae situated on the middle par. of hypostome, these sensillae are 
missing in younger larva; pleurostome without any traces of ocelli. 

Labiomaxillary complex (Figs 12. 13, 17). Maxillae (Fig. 17): maxillar cardo membranous, 
glabrous, with 2 short setae and 1 campaniform sensilla situated on a distinct, isolated, well- 
sclerotizeti science (Fig. 12, lsl) at the posterolateral comers near the cardo basis. Stipes wirh 
strongly sclerotized internal sclente bearing one campaniform sensilla closer to external mar¬ 
gin. one short, sharp seta at the external margin of internal sclente and one short, sharp seta 
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Figs 10-1? lj.ivzofOiatcogeniGha!pcnnisp. it. IO-cpis'omc(cs-cpis<omalscnsillac); II - labsumandclypcus(alsl- 
anterolateral scns:l3ac of labrum. mb-median branch of palantinac sclcntc, msl - median scnsillac of labrum); 12 - labi- 
OTr.ixiilary complex (isl isolated sclcntc of labrum); 13-labium (esp-comer sclcritc of prementum); 14-right mandible, 
ventral view: 15-the same, dorsal view; 1 6 -right antenna: 17- left maxilla (cs-curved scnsilla.se sensory cones). 
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near the anterior margin below rhe basis of maxillary palpus which docs not extend the apex of 
1st segment, anterior margin externally glabrous, external surface with microspmulae laterally, 
stipes internally with short dense micruspmulac along external, internal and anterior margins, 
extending to the main Maxillary palpus two-segmented, basal segment strongly sclerotized. 
rounded, bearing a long, sharp seta which extends to the apex of segment 2 and a campamform 
sensillu, anterior margin of basal segment glabrous, second segment thickened abo ve the basis, 
about l 5 times as long as maximum width, markedly sclerotized wrth one long, modified and 
curved sensillu (Fig 17, cs) internally, one campamforrn sensilla externally and about 8 small, 
conical scnsiliae (Fig 17, sc) at the apex Mala moderately sclerotized with broad internal 
sclente, elongate, slightly narrowed to apex, about I 5 times as long as wide, externally with one 
campamform sensilla at the middle near internal margin, one long, sharp seta at the apex and 
two closed setae at the anterolateral margin, mala internally with three short, thick, curved and 
sclerotized spinae at the anterior part and 1-2 non-sclerotized, straight setae along internal 
margin and with rather dense microspmufae 

labium (Fig 1.1) strongly transverse, premcnuiin about Iwice as wide as long with markedly 
cnniiginate anterior margin, broadly rounded anterolateral corners and lateral sides feebly con¬ 
verging posteriorly, external surface of prementurci quite glabrous, internal surface only with 
indistinct microspinulae along trie lateral sides, each comer sclente of prejnentum (Fig 13, esp) 
bearing one shon, sharp seta extending to about anterior third and 5 small, campamforrn sensil- 
lae, poslmentum with two indistinct campanifonn scnsillae 

Fhorux (Figs 2, 24) Pronotai and prosternal plates poorly developed, glabrous, ouly with 
sparse, short bristles which are densest on prosternal plate and on the anterior and lateral parts 
of prolhorax Pro thoracic grooves (Figs 18, 19) yellowish or colourless, hardly sclerotized, pro- 
notal groove (Fig 18) inverted V-shaped dividing inro 2 nearly straight branches at apex, form¬ 
ing the sharp angle about 40° grades, prosternal groove (Fig 19) narrow, colourless, distinct 
only ut its middle part Mesothorax without distinct ambulatory pads on the both sides, gla¬ 
brous Metathorax with small, well-developed ambulatory pads both on dorsal and ventral sides 
which arc connected by inner structures (Fig 20) (sec also VolkoviLsh & Hawkeswood, 19#7, 
Fig 18). these structures are the mam character of larvae of Anthaxnm Thoracic segments 
glabrous, only with short bristles 

Abdomen (Fig 2) Abdominal segments slightly transverse, flattened, with longitudinal, de¬ 
pressed zones laterally, glabrous First segment wider than 2-10 segments, without ambulatory' 
pads Segments 2-9 also without ambulatory pads, irregularly covered with sparse, short bristles 
which arc denser on their lateral margins 

SpikACU* (Figs 22, 23) Thoracic spiracles (Fig 22) reniform, about 3 times as long as wide 
with very dense branching inner trabeculae, the closing apparatus of spiracles (Fig 22, cas) not 
sclerotized Abdominal spiracles (Fig 23) variable in size, reniform, oval or irregular in shape, 
about I 5 times as long as wide, they differ from thoracic ones only in I be shape urn) size 
Pkovhntricui.us (Fig 2!) The morphology of the inner fields and their armature are typical for 
Anthaxiini, the armature includes microspmulae and inicrosetae. forming a complicate pattern 
which is rather similar to that of Anthaxja (i Cratomems Sober, 1833) (Soldatova 1970. fig 3, 
1973, fig I, Bily 1975, Jigs 52. 54, 55) 

Larvae of Chulcogcma are very' similar to larvae of Anlhuxuni in alt respects We have failed 
to find the reliable larval characters which would separate the genera Chalcogcma and Anthaxiu 
sensu Jato Some differences are as follows 
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Chalcogema 

Hpistomc bearing 3 epistomal sciimllac arising from die common base in each group 2 short 
tnchoici ones medially and 1 campaniforni sensilla laterally (Fig 10) 

The bottom of apical cavity of the second segment of maxillary palpus situated in the antei lor 
half of the 2nd segment, 2nd segment with normally developed inner sc I ernes, it does not form 
the tube, its anterior margin microspinuled 

Internal surface of stipes and mala covered with dense microspmulae 

Anthaxta 

Epistome. hearing 2-4 epistomal sensillae in each group 1 2 short tnchoici (or campaniforni) 
medially and 1 2 campamform sensillae laterally (only lateral sensillae if they are 2) arise from 
the common base 

The bottom of apical cavity of the second segment of maxillary palpus situated at the bottom 
of 2nd or in the middle of 1st segment (Volkovitsh & Hawkcswuod 1994, fig 18), 2nd segment 
with rudiments of inner sclerites at the base or without them forming the tube, its anterior 
margin glabrous 

Internal surface of stipes and mala covered with sparse microspmulae or nearly glabrous 
The differences between larvae of Anthaxnm, Kisanthobuni and Melanophilim are shown in 
the Table I There is obvious that larvae of Chalcogema have nothing in common with those of 
Kisanthobnm and Melanophilmi 


DISCUSSION 

The generic name Chalcogema was suggested for the first time by Saunders (1871) for two 
species Evagora sulcipenms Gory, 1841 and Anthaxta contempla Mannerheim, 1837 Since 
this name was not accompanied with any descriptions subsequent authors attributed the author¬ 
ship to Thomson (1879), who gave the generic description and designated Anthaxta cuprea 
Gory & Laporte, 1839 (= A contempta Mannh ) as the type species According to the Article 
12b (5) (1CZN 1985) the authorship of generic name Chalcogema should be attributed to Saun¬ 
ders (1871) 

Kerremans (1903) placed Chalcogema to the group Anthaxitcs of the tribe Buprestmi, Tbcry 
{1928) and Obcr.berger (1930) shared this opinion Latter on. this genus was placed to Melano- 
philini (Bellamy 1985. Holynski 1993) The comparative study of antennal and larval morphol¬ 
ogy as well as many external characters and male genital structure have demonstrated undoubt¬ 
ed that Chalcogema belongs to Anthaxnm 

The antennal structures are shown on Figs 25 32 The principal character of Anthaxuni is 
the disposition ofsensory prr at the middle of apical surface of anrenomeres (Figs 25-30) Melan- 
ophilim are characterized by apical cavities (Figs 31, 32) which are completely or nearly com¬ 
pletely closed Very interesting pattern of antennal structure was found in African Brachanikux- 
ta (Fig 30) which looks like that of sonic Australian genera traditionally attributed to Anthax- 
lim or Melanopb.ilin: it has apical sensory pit covered from above with a lobe which is an extend¬ 
ing lobe of the inner margin uf the pit itself (the analogous sensory organs of Australian genera 
originated as a result of die invagination ofsensory pits) It is obvious that the antennal structure 
of Chalcogema (Figs 18-19) is the same as in Anthaxuni (Figs 27-32), being more similar to 
Amhuxu ihensis Obenberger, 1914 

I he larva! structures of Chalcogema arc the same as mAnthaxsa VVe have failed to find any 
reliable characters which could be regarded as generic besides some unreliable differences m the 
number of epistomal sensillae and the disposition of the bottom of apical cavity of maxillur 
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Figs 25 28. Antenna) structure.' 25 Chuicogcnia coiuempia (Klug). 6 11 segments, internal view, < 130; 26 the same. 
Tlh segment. ‘600; 27 - Anlhaxia iitiensiA Obcnbcigcr. 6th segment, internal view, ‘400. 28 - A. viiiula Kicscnwettcr., 
7 8ih segments, internal view,‘350. 
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I-1irs 29 ’2 Anlcriii.il structures. 29 Brachelylrium iransvaala r.u-Obenberger. 8-11 ih segments, internal view. >250. 30 
tfrtu hitnlhtnhi gciwmilu Got} & L.iportc. fi I Ith segments, internal view. ‘'350.3 I Phamo/H guitululufG cblcr). 10th 
segment, internal view. '450; 32 Melanophila pieM(hubncius). 1 Ith segment, internal view. >450 
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Table 1 Comparison of the main laxoromic character between the larvae of KisatUhobnni ( Kisanthofoa). Anthaxum (An- 
rhaxur. Cnsomerus. Chaicogema) and Mclanophilini < MtlarcpMa fhaenops ?){•) 


Character 

Kuanthohiini 

Aathaxiini 

Mclanophilini 

Actcna (*•) 

Situated in lateral incision 
between cpistomc and hy¬ 
pos tome) plcurostomc), ar- 
ticuhn membrane glabrous, 
not forming a cover around 

1 st segment, with dense mi- 
crosctacon the an tenor mar¬ 
gins of segments 1 and 2 . 
bottom of apical cavity ex¬ 
tending to about ihcbasis of 
segment 2 

Situated it lateral depres¬ 
sion of cpistome, articular 
membrane glabrous, form¬ 
ing a cover, m which whole 
1 st and basis of 2 nd seg¬ 
ments tire sunk, without nii- 
crospir u!ac oi micrcscucon 
the anterior margins of seg¬ 
ments 1 or both 1 and 2, 
bcltcm Ol apical cavity may 
extend to the middle o('seg¬ 
ment 1 (Fig 16, see also 
VolkoviTsh AHawkeswrod 
1994, Fig 18) 

Suuaicd in lateral inclusion 
between cpistome and by- 
po#tomc{plcnrostonc). ar¬ 
ticular membrane covered 
with mierosptnulac, not 
forming a cover around 1st 
segment, with very dense 
micmsotac on the anterior 
ma ignis of segments 1 and 
2 . bottom of apical cavity 
extending to about basis of 
segment 2 

Labium 

Externally with dense mi- 
crosctac along theentire an- 
tenor margin, cpiphatynx 
with narrow strips ofmicro- 
spinulac (A lekseev & Solda¬ 
tova 1968, Fig 3) 

Externally glabrous, cpi- 
pharyr.x with sparse, indis¬ 
tinct mcrospmulac or gla¬ 
brous (Bily 1975. Figs 33- 
40) 

Externally with very dense 
microsctac along the entire 
antenormars.n. the most of 
cpipharynx with the same 
microseae 

Lsbmm anterolateral sen- 
si 1 lac 

(lt.2cHH» 

(ll.2t.3t) 

0 

U~2l 

(lL2t) 

M edibles 

With 2 ridges of blunt teeth 
arising in pairs on common 
bases 

W'uh 2 ridges wuhouttccth 
or with hardly developed 
teeth (Bily 1975. Figs 25- 
32) 

With 2 sharp teeth atapex 

Labium prementum 

With nucrosctaccxtcmally, 
with hardly visible micros- 
pinulacalong lateral margin 
internally (Alekseev & Sol¬ 
datova 1968. Fig 3) 

Externally ar.d mtcmaliy 
glabrotis (Bily 1975, Figs 
AI-48) 

With microsctac externally, 
with dense microsctaccov¬ 
ering the most of surface in¬ 
ternally 

Pro thoracic plates 

Glabrous, except of small 
zones of nucrospinulac on 
the anterior and posterior 
matins (Alekseev 4 Solda¬ 
tova 1968, Fig 2) 

Glabrous 

Centrally densely, regularly 
covered with strongly, 
evenly sclereuzcd, scalclikc 
asperities, surrounded by 
nucrotccth (Voiko vilsn 4 
Hawkeswood 1994, Fig 
17) 

Metaitiorax 

Witlxouth distinct ambula¬ 
tory pads (Alekseev 4 Sol¬ 
datova 1968, Fig 2) 

Willi well-defined 3inbula 
lory puds on both derail and 
ventral surfaces, connected 
by inner structure*! Volko¬ 
vich & Hnwkcswood 1987, 
Fig 18) 

Witiiout distinct ambulatory 
puds (Alekseev & SokJutc vu 
1968. Fig 2) 

Body jujfuce 

Mainly glabrous, with spar¬ 
se setae and nano w zones ol 
poorly developed micros- 
pmulac and tubercles 

Mainly glabrous with very 
sparse setae and indistinct 
zone* ofmicrospimiluc 

Almost totally covered with 
intcmtacth, with setae later 
oily 


(continuation on ihe next page) 
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Proventricular fields of mi- 


With, developed, dense mi- 
crotccth situated hy groups 
o! one by one oil llic tops of 
poorly sclcrouzcd tubercles 


With developed, dense mt- 
crotccth situated by groups 
or one by one on the tops of 
scltroli/ccl (liberties (Solda¬ 
tova 1973, bigs 1-3; BIIJ- 
1975, Figs 49-56) 


Wtih poorly .sclcrotizxd. 
sparse microtcctli situated 
one by one ot. rarely, by 
groups on thetopeof JliSCle- 
rouzeti tubercles (Soldatova 
! 969, Fig. 1) 


(•) See also Alekseev & Soldatova 1968, Soldatova 1969, 1973,Bily 1975, Volkovitsh & Hawkeswnod 1487.1993.1994 
(••) See for comments in Volkovitsh & Hawkeswood 1994, p. 24. footnote 6. 

(***) Soc for conunenla ir. Volkovotsh & Hawkeswood I994.p. 25, footnote 7 


palpi. The differences between Anthaxiini, Melanophilini and Kisanthobfini are shown in the 
Table 1. It is obvious that Chatcogcnia has nothing in common with both latter tnbes. Some 
larval characters of Chalcogenia were also compared with Australian genera Nencurit Fair- 
maire. 1877 (Volkovitsh & Hawkeswood 1987), Anilara Thomson, 1879 (Volkovitsh & Hawkes- 
wood 1993) ar,d Mclobasis Laporte & Gory, 1837 (Volkovitsh Ac llawkeswood 1994); it was 
concluded that these taxa are not closely related to Anthaxiini or Melanophilini and that Chal¬ 
cogenia, due to its larval characters, should be included to Anthaxiini. 

Key to the African genera of Anthaxiini 

I (4) Body short and stout, less than twice as long as wide: pronotal sculpture homogenous, consisting of regular, polygonal 
cells all over the whole pronotum, depressions at posterior pronotal comers very fine or missing, anal sternum 4 times as 
wide as long, its lateral margins slightly concave: prostemum convex; South Africa. 

2(3) Elytra more convex completely covering pygidium. each elytron with 4 longitudinal, slightly elevate carinae, elytra! 
cpiplcura not reaching elytra! apex; pronotal sides convex, lateral pronotal m3igin double in posterior half; antennal 

sensory pits open: dark blue-green species. BwhanihaacThtry. 1930 

3(2) Elytra less convex, flattened, slightly uneven and shortened, not covering pygidium. cl>tral cpiplcura well-developed 
reaching elytra! apex; pronotal sides straight or slightly incurved before posterior angles., lateral prcnotal margin simple; 

antennal sensory pits nearly closed (Fig. 29); dark bronze species. Bracheivinum Obenberger. 1923 

4(1) Body slender, 2 5-3 5 umes as long as wide: pronotal sculpture consisting of simple punctures on di.se and rounded cells 
at posterior comers or the sculpture is more complicate: polygonal or rounded cells which arc indistinct at anterior 
pronotal margin, transverse wrinkles combined wiih polygonal cells, fine concentric or longitudinal wrinkles or combi¬ 
nation of'cclls. transverse wnnklcs or concentric wrinkles; depressions at posterior pronotal comers well-developed, 
anal sternum about twice as wide as long, us lateral margins straight or convex; prostemum Hal or very slightly convex. 
whole African continent 

5(6) Pronctal sculpture consisting of simple, fine punctures on disc end lougbcr, oP.cn umbthcalc, punctures at posterior 
comers which c<ji rarely form short and tine, longitudinal wnnklcs; all abdominal sterna grooved medially, clyiral 
cpipkum Hat or convex, shortened, reaching usually only hind third of elytra; large species (9 16 mm). whole African 

continent. Israel, Jordan. Chalcvxenui launders. 18? I 

6(5) Prenatal sculpture never consisting of fine, simple punctures on disc being always moiy-ainphcaic - mlbc simplest cose 
•t consists ofpolygorml and rounded cells ( with or without central grams) which arc mdislnct or missing near anterior 
prunotol margin put usually the pronotal sculpture consists of the combination of polygonal cells. Transverse (rarely 
longitudinal) wrinkles or fine concentric lines; abdomen without medial groove, all .sterna convex; elytra! epipleura 
well-developed, usually groove-like, teaching or nearly reaching dytral apex; usually smaller species (3-12 min); world¬ 
wide distribution (exeopl of Australian region) ... Amhaxia Eichscholtz, 1829 
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